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ABSTRACT : 

PROBLEM TO BE SOLVED: To be able to cope sufficiently with high 
speed 

recording and reproduction by installing a recording layer containing 
a 

specified coloring matter and another coloring matter and others on a 
sxabstrate . 

SOLUTION: A recording layer contains a cyanine coloring matter of 
formula I, 

a coloring matter of formula II, and others. In the formula I, 
Z<SP>1</SP> and 

Z<SP>2</SP> independently represent atomic groups necessary for the 
formation 

of a five- or six-membered nitrogen-containing heterocycle; 
R<SP>1</SP> and 

R<SP>2</SP> independently represent alkyl groups; L<SP>1</SP>- 
L<SP>5</SP> 

independently represent a substitutable methine group; nl, n2, p, and 
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q each 

independently represent 0 or 1; Ml represents a charge neutralizing 
counter 

ion; Ml represents 0 or greater numerals, and in the formula II, 
A<SP>1</SP>, 

A<SP>2</SP>, B<SP>1</SP>, and B<SP>2</SP> each independently 
represent 

substituents; X<SP>1</SP> represents =0, =NR or =C(CN); X<SP>2</SP> 
represents 

-O, -NR, or -C (CN) <SB>2</SB>, wherein R is a substituent; 
L<SP>6</SP>-L<SP>10</SP> each independently represent a substitutable 
methine 

group; M<SP>kt</SP> represents a proton or an onium ion; n3 and n4 
each 

independently represent 0 or 1; x and y each independently represent 
0 or 1; 

and K represents an integer of 1-10. These are suitable for high 

speed 

recording. 
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y(r>\.yfixxh'>x%>X<. fsuy'y^^ity mt 
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*yS!^3j-y. hy7;W:to;>t^'yj^;i'*yi?>f3j-y, 
-<^;l/«SiJ-fji-y. p-WPxyxyi'^y^'f^ry. p 
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K-f :t X»i^7 1 , 5 - i^XtVit^ym ^ 
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[0078] HSS ( I ) T^SiiS i^rriyfe^tt. 

X7 XA ^N-V- (F. M. Hame r) # rys.f>*50 



>F • Vl^^'r y F • rJV^N'^^yX (Heterocyclic Coi 
pounds-Cyanine Dyes and Related Cbiipounds)j , i^B 
y - F • (Jdm Wiley & Sons)tt 

3— oVKy. 1 964^fll; • 
•X^'-V— (D. M. St u rme r ) IF ^A^rui?" 

>f y ■ ^xOl^^f >y:?^ • ^SXFU— (Heterocycli 
c Coapoimds-Special topics in heterocyclic cheaist 
ry) A .mism.mi4.m. m482*>A>515K. 
i^^y -^^ y- • T>Y ' 1^yX (John WilQf & Son 
s)a-r:jL-3-^^. oyny. 1977^fJ; To^y 

d's Cheaistry of Carbon Coipounds) j ^d. Ed. vol. I 
V.partB, 197 7fl. mi5«. aB3693&*^>4 2 2 

- ^y^(Elsevir Science Publishing Coipany Inc.) 
[00791 Hto« ( I ) Tm^tii>i^r::^y^i. 



(20) 



s^H^l 1-5897 3 



37 



38 



[00 80]i>:t:, m-HRsSdl-D-e^StlSfe [00811 

mttiUHsssi ( II - 2 ) Tmtii^miz':>\,^xmm* lits e i 

-KSC(II-I) 
-|SSt(M-2) 

t t of 




Ml«- 



[00821 ±MHS^ ( II - 1 ) T'^^nSfe^XJi 
HteS (II- 2) Ta$jl5f5S»i. T-:tymt/f^ 

Tif^S. J«tCfcV^T. A' . A» . B« &tfB 

~8) <oa«tL<«*issioiiji«. 5His«tt*^a 

VTot:;K n-yf-;K ^Vf^/K sec-rff- 

yx^;W. hHD^^-xf-yP. ^'nox^;P, r^^h^ 
S/xf-yK hy7yP3ro-»«^;l^) :«^7~18 

(m L<{4i^iJ:7~i 2 ) (omi> L<immm 

m) ;l^2~18 (»*t<»ilS*ia2~8)<or 

:i^a2-i8 (»*l 

«iM^ia2~8 ) <7)r;l.^::^;P« (01. x^^;l. 
^) :M^6~18 (if*t<{±^a6~10)<D 

sait.t<«*iSftory-;i^(«. 7xri;K 4- 

[00831l?*a2~18 (ff*L<J±l^2~ 
8) o^t,L<»i*iaSiOTv;t« («. T-bf-;K 

ai~18 (»*L«4^Stl~8) co^tKJi 

is^<or;^^;^*yt^±ry-y^;^/^5|;-;^« («. ;>{ 

l~18(lf*L< {i^lR 1 ~8 ) <ni7)V^)VXA,V 

4 -rt^ ( > yx)Vy < =jv^ x.^ yxfuy i — 
;K ^i'lS'yxn.yi-fm) ;^R2~18(»* 

L<iimm.2-8) ^rji^zj^'z^inu^^-fi^ 
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:^R1~18 (#lLL<»i^ai~8) 
<^)a«lt>t<»dai!M«<0T4.3*>'*(M. ^hdfi^. 
Xhdf-j^. n-rh=^fy. ^h=5fvXhdfi^^) 
a6~18 (»*L<{i^il6~10)<7)aSli>L< 

iiiiil3ii<ori;-;pjj-^v* («. ^xy^fv-. 4-^ 

20 h=¥v7xy^>^) :^8cl~18 (»*L<J±K 
«ai~8) <or;W4f;H-*S (0«. x^ 
:K*a6~lO<orU-;H-3ra(M. 7 
x^;H-Ji-^) ; 

[0 0841^812-18 (ff*L<{±^«ia2~ 

m) ;^ai~18 (jffit<Ji^^l~8) 
Sii>L<ailfflft<0x;P*r:;k3l-*v» (M. 
30 A'iti-)V:f^>'m) ;«^2~18 (#*L<»±S^ 
a2~8) 0»l!t>L<ttliffl«0;&;l/At^;l.;i-^i^ 

:4igai<7)r5y^t>L«il^l~ 
18 (»4L<{4^^i~8) os«rsyai(«. 

;><^;Pr5>'. i^';<^;l'T5y. i^xf-zl/TSy. T- 
yy. ^h^v-^x^iii^wrsy. ^'oo7x::.yl^TS 

7'h^>-;i{?;k;K-;l^r5y, 7xy^r>';<r;W!n-/WT5 
y. y^;U;*;PVN't>f;pr5y. 7x:::;l/;<r;WA*-f;W 
40 rsy. x^;|/f->r;Jr;P>'^t'f;l^r5y. 

rt>f;UT5y. 7x-;l^x;i'7rt>f;l<'r5y. T-fc 
f-;PT 5 y . xf-;l/;<r;Pdf::i;l^T 5 y . x^;H->j-XryP 
4C::^;l/r5y. >'^'OA.df>';l.;5?7k4(:::;l/T5y. 

y>(;i^rsy. ^'onr^rf-ywrsy. y^'yx^i/d^i:. 
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X»i^l»e5 1-16 6 7 5^^ffl{c:Sa$ii:t^i^K: 
[01031 M''*-C^Sit&m4ar>'t::^'>A-<:ty 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record approach of the optical information record 
medium which can write in informational, and information especially about an optical information 
record medium using the laser beam of a high energy consistency. 
[0002] 

[Description of the Prior Art] From the former, the optical information record medium (the optical disk 
of a write-once mold, the so-called CD-R type of optical disk) which can record the information on a 
limitation is known once by the laser beam. The typical structure of this type of optical disk carries out 
the laminating of the reflecting layer which consists of metals which consist of organic coloring matter 
on a transparent disc-like substrate, such as a recording layer and gold, and the protective layer of 
further the product made of resin to this order. And record of the information on this optical disk 
irradiates the laser beam (usually laser beam of the wavelength near 780nm) of a near-infrared region, 
carries out exoergic deformation of the recording layer locally, and is performed by making a pit form. 
On the other hand, reading (playback) of information usually irradiates the laser beam for record, and 
the laser beam of the same wavelength, and is performed by detecting the difference in the reflection 
factor of the part (record part) where exoergic deformation of the recording layer was carried out, and 
the part (non-recorded part) not deforming. 

[0003] In recent years, the optical higher information record medium of recording density is called for 
with the spread of personal computers etc. Since a laser beam with shorter wavelength can extract a light 
diameter small effectively [ extracting the light diameter of the laser beam irradiated small ] in order to 
raise recording density, it is known theoretically that it is advantageous to densification. Therefore, the 
optical disk which development of the optical disk for performing record playback using the laser beam 
of short wavelength from 780nm generally used from the former is furthered, for example, is called a 
recordable digital videodisc (the so-called DVD-R) is proposed, the recording layer to which this optical 
disk consists of coloring matter on the transparent disc-like substrate 120nMn or whose diameter a 
diameter is 80mm, and the disk which usually comes to prepare a light reflex layer and a protective layer 
further on a recording layer ~ two sheets or this disk, and abbreviation ~ it is manufactured so that it 
may become the stracture which carries out a recording layer inside, respectively and stuck the disc-like 
protective group plate of the same dimension with adhesives. And by irradiating visible laser light 
(usually laser beam of the wavelength of the range of 600nm - 700nm), record and playback are 
performed and record of high density of DVD-R is enabled from the optical disk of a CD-R mold. 
[0004] From the former, cyanine dye is used in the optical disk of a CD-R mold as a coloring matter 
compound contained in the recording layer. The example of such coloring matter has coloring matter 
indicated by JP,64-40382,A or the "newest appUed technology of functional coloring matter" (CMC, 
April, 1996 issue, 6 of Chapter 3). 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, development of the optical information 
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record medium in which record playback is possible is expected information at high speed with increase 
of the amount of information processing. Although it is necessary to gather 4X, 6X, 12 moreX, etc. and 
the linear velocity at the time of record in order to record information at high speed thus, when linear 
velocity was gathered and the coloring matter with which it is used or use is proposed by CD-R and 
DVD-R which are known until now is used The quality of a record signal deteriorates (formation of a pit 
faithful to the configuration of a record signal at the error of a signal etc. since for example, record 
sensibility is not enough becoming difficult), and problems, like a stable recording characteristic 
becomes is hard to be acquired arise. Therefore, the main purposes of this invention are offering the 
record approach of of the optical information record medium and information it being able to respond 
also to high-speed record and playback enough. 
[0006] 

[Means for Solving the Problem] It was found out by using by research of this invention person 
combining the coloring matter shown by the general formula (I) as follows, and the coloring matter 
shown by the coloring matter shown by the general formula (II- 1), and/or the general formula (II-2) that 
the optical information record medium which fitted high-speed record playback also in any of the 
postscript mold of CD-R or DVD-R can be manufactured. 

[0007] This invention is in the optical information record medium with which it comes to prepare on a 

substrate the recording layer containing the coloring matter expressed with the following general 

formula (I), and the coloring matter expressed with the coloring matter and/or the general formula (II-2) 

which are expressed with the following general formula (II- 1). 

[0008] 

[Formula 7] 

-iSS^(l) 

/ 

R1-N-(CH=CH^^:^1-L2:^L3— (1^=4.5^=^ 

(M1)mi 

[0009] Zl and Z2 express an atomic group required in order to form the nitrogen-containing heterocycle 
of 5 members or 6 members independently respectively among [type. Rl And R2 An alkyl group is 
expressed independently respectively. LI and L2, L3 and L4 And L5 The methine group which may be 
permuted independently respectively is expressed, nl and n2 - each - independent — 0 or 1 ~ 
expressing ~ p and q - each — 0 or 1 are expressed independently, Ml expresses a charge neutralization 
counter ion, and zero or more numbers required in order for ml to neutralize the charge in a molecule 
are expressed. ] 
[0010] 
[Formula 8] 
-]K^(IM) 




-fiS^(ll-2) 

XZ'^'-- 



K 



K 

[001 1] Al, A2, Bl, and B-2 express a substituent independently respectively among [type. Z3 And Z4 
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expresses an atomic group required in order to form a ring or heterocycle independently respectively. E 
and G — each — an atomic group independently, required in order to complete a conjugated-double-bond 
chain - expressing - XI = O, =NR, or =C (CN)2 expressing - X2 - O, -NR, or -C2 (CN) It expresses 
(however, R expresses a substituent). L6, L7, L8, and L9 LIO expresses respectively the methine group 
which may be permuted independently. And Mk+ a proton or onium ion - expressing ~ n3 and n4 - 
each -- independent - 0, 1, or 2 -- expressing -- x and y ~ each — expressing [ and ] 0 or 1 
independently, k expresses the integer of 1-10. ] 

[0012] Moreover, this invention has this recording layer also in the optical information record medium 
characterized by including the coloring matter expressed with said general formula (I), and the coloring 
matter expressed with the coloring matter and/or the general formula (II-2) which are expressed with 
said general formula (II- 1) in the optical information record medium of a heat mode type with which a 
laser beam comes on a substrate to prepare the recording layer which can record informational. 
[0013] Furthermore, the coloring matter by which this invention is expressed with the near front face in 
which this pre groove of the disc-like transparence substrate whose thickness is 0.6**0. 1mm in which 
the pre groove whose track pitch is 0.6-0.9 micrometers was formed is prepared by said general formula 
(I), The layered product of two sheets in which it comes to prepare the recording layer containing the 
coloring matter expressed with the coloring matter and/or the general formula (II-2) which are expressed 
with said general formula (II- 1) so that each recording layer may serve as the inside Or the pre groove 
whose track pitch is 0.6-0.9 micrometers was formed. On the near front face in which this pre groove of 
the disc-like transparence substrate whose thickness is 0.6**0. 1mm is prepared The layered product to 
which it comes to prepare the recording layer containing the coloring matter expressed with the coloring 
matter expressed with said general formula (I), the coloring matter expressed with said general formula 
(II- 1), and/or a general formula (II-2), the substrate of this layered product, and abbreviation — it is also 
in the optical information record medium which joins and becomes so that a recording layer may serve 
as the inside in the disc-Uke transparence substrate of the same diameter. 
[0014] Furthermore, this invention is also in the approach of irradiating the laser beam whose 
wavelength is 750-850nm, or the laser beam whose wavelength is 600-700nm, and recording 
information on the optical information record medium of the above-mentioned configuration again. 
[0015] As for this invention, it is desirable that they are the following modes. 

(1) the mixing ratio of the coloring matter expressed with said general formula (I), and the coloring 
matter expressed with the coloring matter and/or the general formula (II-2) which are expressed with 
said general formula (II- 1) ~ the coloring matter expressed with the coloring matter by which a rate is 
expressed with said general formula (II- 1) to the coloring matter 1 weight section expressed with said 
general formula (I), and/or a general formula (II-2) is the 0.01 - 100 weight section (still more preferably 
0.1-10 weight section). 

(2) The coloring matter expressed with a general formula (I) is expressed with the following general 
formula (I- A). 

[0016] 
[Formula 9] 
-liS^(l-A) 

1/fn2(M2m2-) RH 

[0017] Zl 1 and Z22 may have a substituent independently respectively among [type. Express an atomic 
group required to form the benzene ring or a naphthalene ring, and RIO, Rl 1, R12, R13, R14, and R15 
express the alkyl group of carbon numbers 1-8 independently respectively. LI, L2, and L3 and L4 And 
L5 The methine group which may be permuted is expressed independently respectively (preferably). L2 
and L3 And L4 Independently respectively A non-permuted methine group or the alkyl group of carbon 
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numbers 1-8, when these which are the methine groups permuted by the carbamoyl group of the aralkyl 

radical of carbon numbers 7-10, the aryl group of carbon numbers 6-10, a heterocycle radical, a halogen 
atom, or carbon numbers 1-8 are possible, you may have the substituent further. M2m2- an anion — 
expressing — m2 — 1 or 2 — expressing ~ nl and n2 ~ each — 0 or 1 is expressed independently. [ and ] ] . 

(3) The coloring matter expressed with a general formula (I- A) is cyanine dye expressed with the 
following general formula (I- A -1). 

[0018] 

[Formula 10] 
-Sg^(l-A-I) 

R18 R17 

1/m3(M3m3-) 

[0019] R12 and R13, [ in / in respectively RIO / in / in the inside of [type and R16 / a general formula (I- 
A) /, and R17 and R18 / a general formula (I-A) ] LI , L2, L3, and L4 And L5 LI [ in / respectively / a 
general formula (I-A) ], L2, L3, and L4 And L5 as for m2 in a general formula (I-A), and nl and n2, M2 
and m3 are synonymous with nl in a general formula (I-A) respectively. [ in / in M3 / a general formula 
(I-A) ] ] 

(4) The coloring matter expressed with a general formula (I-A) is cyanine dye expressed witfi the 
following general formula (I-A -2). 

[0020] 

[Formula 11] 
-ieS(l-A-2) 

I I 

l/m3(M3"«-) 

[0021] A hydrogen atom, a chlorine atom, a fluorine atom, methyl, methoxy, and ethoxy ** are among 
[type, and R19 is a sulfamoyl group. R16 R12 and R13, [ in / in respectively RIO in a general formula 
(I-A), and R17 and R18 / a general formula (I-A) ] LI, L2, L3, and L4 And L5 LI [ in / respectively / a 
general formula (I-A) ], L2, L3, and L4 and L5 as for m2 in a general formula (I-A), and nl and n2, M2 
and m3 are synonymous with nl in a general formula (I-A) respectively. [ in / in M3 / a general formula 
(I-A) ] ] 

[0022] (5) a general formula (II-l) - or (II-2) set and k is 1-4. 

(6) a general formula (II- 1) - or (II-2) set and k is 2. 

(7) a general formula (IM) or (II-2) set, and both n3 and n4 are 1, or, fom4, 1 , 2, or n3 is [ n3 / 1 or 
2n4 ] 0 in zero. 

(8) a general formula (II-l) - or (II-2) - setting - XI It is =0 and X2 is -O. 

(9) a general formula (II-l) - or (II-2) - setting Z3 And Z4 the ring or heterocycle to form - each ~ 
they are a pyrazolone, thiobarbituric acid, barbituric acid, indanediones, or hydroxy phenalene-on 
independently. 

(10) It sets and a general formula (II-l) or (II-2) the onium ion expressed with Mk+ is expressed with 
the following general formula (III). 

[0023] 

[Formula 12] 
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-flS^(lll) 

[0024] Respectively R31 and R32 independently among [type An alkyl group and an alkenyl radical, 
Express an alkynyl group or an aryl group and R33 and R34 express a substituent independently 
respectively. However, R31, R32 and R31, R33, R32 and R34, or R33 and R34 may be connected 
mutually respectively, and they may form a ring, ql and rl — each - two or more R33 when the integer 
of 0-4 is expressed independently and the both sides of ql and rl are two or more, and two or more R34 

— each — even if mutually the same, you may differ. ] 

[0025] (11) It sets and a general formula (II- 1) or (II-2) the oniimi ion expressed with Mk+ is expressed 

with the following general formula (IV). 

[0026] 

[Formula 13] 
-fl9i£(IV) 

® I I © 

R45 R46 

[0027] Respectively R45 and R46 independently among [type An alkyl group and an alkenyl radical, 
Express an alkynyl group or an aryl group and R47 and R48 express a substituent independently 
respectively. However, R45, R46 and R45, R47, R46 and R48, or R47 and R48 may be connected 
mutually respectively, and they may form a ring. q2 and r2 - each ~ two or more R47 when the integer 
of 0-4 is expressed independently and the both sides of q2 and r2 are two or more, and two or more R48 

— each ~ even if mutually the same, you may differ. ] 
[0028] 

[Embodiment of the Invention] The optical information record medium of this invention is characterized 
by a recording layer containing the coloring matter expressed with a general formula (I), and the 
coloring matter expressed with the coloring matter and/or the general formula (II-2) which are expressed 
with the general formula (II- 1) mentioned later. First, the coloring matter (cyanine dye) expressed with a 
general formula (I) is explained. 
[0029] 

[Formula 14] 

(Ml) mi 

[0030] It sets at an above-mentioned ceremony (I), and is Zl. And Z2 An atomic group required in order 
to form the nitrogen-containing heterocycle of 5 members or 6 members is expressed independently 
respectively, p and q express 0 or 1 independently, respectively. As for both p and q, it is desirable that 
it is 0. Above Zl Or Z2 As a nucleus formed 3 and 3-dialkyl INDO renin nucleus, 3, and 3-dialkyl 
benzoINDO renin nucleus, A thiazole nucleus, a benzothiazole nucleus, a naphth thiazole nucleus, a 
thiazoline nucleus, An oxazole nucleus, a benzooxazole nucleus, a naphth oxazole nucleus, an oxazoline 
nucleus, A selenazole nucleus, benzoselenazole nucleus, a naphthoselenazole nucleus, a 
SERENAZORIN nucleus, A tetrazole nucleus, a benzotellurazole nucleus, a naphth tetrazole nucleus, a 
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TERURAZORIN nucleus, An imidazole nucleus, a benzimidazole nucleus, a naphth imidazole nucleus, 
a pyridine nucleus, a quinoline nucleus, an isoquinoline nucleus, the [4 and 5-imidazo b] quinoxaline 
nucleus, an OKISA diazole nucleus, a thiadiazole nucleus, a tetrazole nucleus, and a pyrimidine base 
can be mentioned. When the nitrogen-containing heterocycle of 5 members mentioned here or 6 
members is possible, you may have the substituent (you may be a substitutional atom). 
[0031] As the above-mentioned substituent, the substituent which consists of a halogen atom or a carbon 
atom, an oxygen atom, a nitrogen atom, a sulfur atom, and a hydrogen atom can be mentioned, for 
example. Specifically A halogen atom, an alkyl group, an alkenyl radical, an aralkyl radical. An aryl 
group, a heterocycle radical, a cyano group, a nitro group, a sulfhydryl group, a hydroxy group. An 
alkoxy group, an aryloxy group, an alkylthio group, an aryl thio radical, An acyloxy radical, the amino 
group, an alkylamino radical, a carvone amide group, A sulfonamide radical, a sulfamoylamino group, 
an alkoxycarbonylamino radical, An alkoxy sulfonylamino radical, an ureido radical, a thio ureido 
radical, an acyl group, an oxy-carbonyl group, a carbamoyl group, a sulfonyl group, a sulfinyl group, a 
sulfamoyl group, a carboxyl group (a salt is included), and a sulfonic group (a salt is included) can be 
mentioned. These may be further permuted by these substituents. 

[0032] The example of the above-mentioned substituent is explained in more detail. As a halogen atom, 
for example, a fluorine atom, a chlorine atom, and a bromine atom can be mentioned. An alkyl group is 
an alkyl group which may have the straight chain, the branched chain, or the annular substituent of 
carbon numbers 1-18 (preferably carbon numbers 1-8), for example, can mention methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, pentyl, 2-hydroxyethyl, 4-carboxy butyl, hexyl, octyl, benzyl, and phenethyl. 
An alkenyl radical is the straight chain, the branched chain, or the annular alkenyl radical of carbon 
numbers 2-18 (preferably carbon numbers 2-8), for example, can mention vinyl, an allyl compound, 1- 
propenyl, 2-pentenyl, 1, 3-swine dienyl, and 2-OKUTENIRU. 

[0033] An aralkyl radical is an aralkyl radical of carbon numbers 7-10, for example, can mention benzyl. 
An aryl group is an aryl group which may have the substituent of carbon numbers 6-10, for example, can 
mention phenyl, naphthyl, 4-carboxyphenyl, 3-carboxyphenyl, 3, 5-dicarboxy phenyl, 4-methanesulfon 
amide phenyl, and 4-butane sulfonamide phenyl. A heterocycle radical is a heterocycle radical of the 
saturation of five to 6 membered-ring which consists of a carbon atom, a nitrogen atom, an oxygen 
atom, or a sulfur atom, or partial saturation. As for the number of the hetero atoms which constitute a 
ring, and the class of element, at least one may be plurality. For example, an oxazole ring, a 
benzooxazole ring, 5-carboxy benzooxazole ring, a thiazole ring, an imidazole ring, a pyridine ring, a 
sulfolane ring, a furan ring, a thiophene ring, a pyrazole ring, a pyrrole ring, a chroman ring, and a 
coumarin ring can be mentioned. 

[0034] An alkoxy group is an alkoxy group of carbon numbers 1-18 (preferably carbon numbers 1-8), 
for example, can mention methoxy and ethoxy ** propoxy and butoxy one. An aryloxy group is an 
aryloxy group which may have the substituent of carbon numbers 6-10, for example, can mention 
phenoxy and p-methoxy phenoxy. An alkylthio group is an alkylthio group of carbon numbers 1-18 
(preferably carbon numbers 1-8), for example, can mention a methylthio and ethyl thio. An aryl thio 
radical is an aryl thio radical of carbon numbers 6-10, for example, can mention phenylthio. An acyloxy 
radical is an acyloxy radical of carbon numbers 1-18 (preferably carbon numbers 1-8), for example, can 
mention acetoxy, propanoyloxy, and PENT A noil oxy-** and octanoyloxy. 
[0035] An alkylamino radical is an alkylamino radical of carbon numbers 1-18 (preferably carbon 
numbers 1-8), for example, can mention methylamino, dimethylamino, diethylamino, dibutylamino, and 
octyl amino. An amide group is an amide group of carbon numbers 1-18 (preferably carbon numbers 1- 
8), for example, can mention an acetamide, propanoyl amino, PENTA noil amino, octanoyl amino, 
octanoyl methylamino, and a benzamide. A sulfonamide radical is a sulfonamide radical of carbon 
numbers 1-18 (preferably carbon nmnbers 1-8), for example, can mention a methanesulfon amide, an 
ethane sulfonamide, a propane sulfonamide, a butane sulfonamide, and benzenesulfonamide. An 
alkoxycarbonylamino radical is an alkoxycarbonylamino radical of carbon numbers 1-18 (preferably 
carbon numbers 1-8), for example, can mention methoxycarbonylamino and ethoxycarbonylamino. An 
alkoxy sulfonylamino radical is an alkoxy sulfonylamino radical of carbon numbers 1-18 (preferably 
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carbon numbers 1-8), for example, can mention methoxy sulfonylamino and ethoxy sulfonylamino. 
[0036] A sulfamoylamino group can mention for example, methyl sulfamoylamino, dimethyl 
sulfamoylamino, ethyl sulfamoylamino, propyl sulfamoylamino, and octyl sulfamoylamino by the 
sulfamoylamino group which may have the substituent of carbon numbers 1-18 (preferably carbon 
numbers 1-8). An ureido radical is an ureido radical which may have the substituent of carbon numbers 
1-18 (preferably carbon numbers 1-8), for example, can mention ureido, methyl ureido, N, and N- 
dimethyl ureido and octyl ureido. A thio ureido radical is a thio ureido radical which may have the 
substituent of carbon numbers 1-18 (preferably carbon numbers 1-8), for example, can mention thio 
ureido, methylthio ureido, N, and N-dimethyl thio ureido and octylthio ureido. An acyl group is an acyl 
group of carbon numbers 1-18 (preferably carbon numbers 1-8), for example, can mention acetyl, 
propanoyl one, and benzoyl. An alkoxy carbonyl group is an alkoxy carbonyl group of carbon numbers 
1-18 (preferably carbon numbers 1-8), for example, can mention methoxycarbonyl, ethoxycarbonyl, and 
octyloxy carbonyl. 

[0037] A carbamoyl group is a carbamoyl group which may have the substituent of carbon numbers 1- 
18 (preferably carbon numbers 1-8), for example, can mention carbamoyl, N, and N-dimethyl carbamoyl 
and N-ethyl carbamoyl. A sulfonyl group is the alkyl or the aryl sulfonyl group of carbon numbers 1-18 
(preferably carbon numbers 1-8), for example, can mention a methane sulfonyl, an ethane sulfonyl, and 
benzenesulphonyl. A sulfmyl group is an alkyl sulfmyl group of carbon numbers 1-18 (preferably 
carbon numbers 1-8), for example, can mention methane sulfinyl, ethane sulfinyl, and octane sulfinyl. A 
sulfamoyl group is a sulfamoyl group which may have the substituent of carbon numbers 1-18 
(preferably carbon numbers 1-8), for example, can mention sulfamoyl, dimethyl sulfamoyl, ethyl 
sulfamoyl, butyl sulfamoyl, octyl sulfamoyl, and phenyl sulfamoyl. 

[0038] Zl And Z2 It is respectively desirable independently that it is 3 which is not permuted [ a 
permutation or ] and 3-dialkyl INDO renin nucleus or 3, and 3-dialkyl benzoINDO renin nucleus. 
Furthermore, it is Zl preferably. And Z2 It is both 3 which is not permuted [ a permutation or ] and 3- 
dialkyl INDO renin nucleus or 3, and 3-dialkyl benzoINDO renin nucleus. 

[0039] Rl And R2 An alkyl group is expressed independently respectively. Rl Or R2 It is the straight 
chain which is not permuted [ the permutation of carbon numbers 1-18 (preferably carbon numbers 1-8), 
or ], branched chain, or an annular alkyl group, and the alkyl group expressed is synonymous as the 
substituent to what was mentioned as a substituent of nitrogen-containing heterocycle, and the desirable 
range is also the same. Preferably, it is the alkyl group permuted by non-permuted an alkyl group or an 
aryl group, a halogen atom, a hydroxy group, an alkoxy group, an acyloxy radical, an amide group, a 
sulfonamide radical, an alkoxy carbonyl group, a carboxyl group, or a sulfonic group. As these 
examples, methyl, ethyl, propyl, isopropyl, butyl, Isobutyl, 2-ethylhexyl, octyl, benzyl, 2-phenylethyl, 2- 
hydroxy ethyl, 3-hydroxypropyl, 2-carboxy ethyl, 3-carboxy propyl, 4-carboxy butyl, carboxymethyl, 2- 
methoxy ethyl, 2-(2-methoxyethoxy) ethyl, 2-sulfoethyl, 3-sulfopropyl, 3-sulfo butyl, 4-sulfo butyl, 2- 
(3-sulfo propoxy) ethyl, 2-hydroxy-3-sulfopropyl, 3-sulfo propoxyethoxy ethyl, 2-acetoxy ethyl, 
KARUBO methoxymethyl, and 2-methanesulfonylamino ethyl can be mentioned. 
[0040] LI, L2, L3, and L4 And L5 It is no permuting or a permutation methine group independently, 
and as a detail of the substituent, the methine group expressed is synonymous to what was explained as a 
substituent of nitrogen-containing heterocycle, and the desirable range is also respectively the same. 
Moreover, when it has a substituent, substituents can connect, and five to 7 membered-ring may be 
formed, or an auxochrome and a ring can also be formed. As five to 7 membered-ring, a cyclopentene 
ring, 1-dimethylamino cyclopentene ring, 1-diphenylamino cyclopentene ring, a cyclohexene ring, 1- 
chloro cyclohexene ring, an isophorone ring, 1-morpholino cyclopentene ring, and a cyclo heptene ring 
can be mentioned here, for example, nl and n2 express 0 or 1 independently respectively. 
[0041] Ml expresses a charge equilibrium counter ion. A cation or an anion is sufficient as Ml. As a 
cation, organic ion, such as alkali-metal ion, such as sodium ion, potassium ion, and a lithium ion, tetra- 
alkylammonium ion, and pyridinium ion, is mentioned, for example. Anions may be any of an inorganic 
anion or an organic anion, a halogen anion (for example, fluorine ion, a chlorine ion, and bromine ion ~) 
sulfonate ion (for example, methansulfonic acid ion -), such as iodine ion Trifluoro methansulfonic acid 
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ion, methylsulfiiric acid ion, p-toluenesulfonic-acid ion, p-chiorobenzene sulfonic-acid ion, 1, 3-benzene 

disulfon acid ion, Sulfate ion, such as 1, 5-naphthalene disulfon acid ion, 2, and 6-naphthalene disulfon 
acid ion, thiocyanic acid ion, perchloric acid ion, tetrafluoro way acid ion, picric-acid ion, acetic-acid 
ion, metal complex ion shown by the following formula : [0042] 
Formula 15] 




[0043] And phosphoric-acid ion (for example, hexa fluorophosphoric acid ion, phosphoric-acid ion 
shown by the following formula : [0044]) 
[Formula 16] 



4^9 



O— P 




'■C4H9 

[0045] ******** — things are made. As for an anion, it is desirable that they are monovalence or 
bivalence. ml is 0, when a number (zero or more preferably the number of 0-4) required to balance a 
charge is expressed and it forms a salt by intramolecular. Two sorts may join together on the carbon 
atom of arbitration, and the coloring matter expressed with a general formula (I) may form bis-mold 
structure. 

[0046] As for the cyanine dye expressed with a general formula (I), it is desirable that it is cyanine dye 

expressed with the following general formula (I-A). 

[0047] 

[Formula 17] 
-liSi5(l-A) 
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[0048] Zl 1 and Z22 express respectively an atomic group required in order to form the benzene ring or 
the naphthalene ring which may have a substituent independently among a formula. RIO, Rl 1, R12, 
R13, R14, and R15 express the alkyl group of carbon numbers 1-8 independently respectively. LI, L2, 
L3, and L4 And L5 No permuting or a permutation methine group is expressed independently 
respectively (preferably). L2 and L3 And L4 Independently respectively A non-permuted methine group 
or the alkyl group of carbon numbers 1-8, When these which are the methine groups permuted by the 
carbamoyl group of the aralkyl radical of carbon numbers 7-10, the aryl group of carbon numbers 6-10, 
a heterocycle radical, a halogen atom, or carbon numbers 1-8 are possible, you may have the substituent 
further. M2m2- expresses an anion and m2 expresses 1 or 2. And nl and n2 express 0 or 1 
independently respectively. 

[0049] As for the cyanine dye expressed with a general formula (I- A), it is desirable that they are the 
following cases. An atomic group required in order that Zl 1 and Z22 may form non-permuted the 
benzene ring or a naphthalene ring independently respectively, Or it is an atomic group required in order 
to form the benzene ring permuted by 1 or two radicals which are chosen from chlorine atom, fluorine 
atom, methyl, methoxy, and ethoxy ** and a sulfamoyl group. RIO and Rl 1 are the alkyl groups of the 
carbon numbers 1-6 respectively permuted by non-permuted an alkyl group, a fluorine atom, or an 
alkoxy group independently. R12, R13, R14, and R15 are alkyl groups which are not permuted [ of 
carbon numbers 1-6 ] independently respectively. L4 in case L2 in case L3 in case both nl and n2 are 1, 
and nl is [n2 ] 0 in one, and nl is [n2 ] 1 in zero The alkyl group of carbon numbers 1-6 which may 
have a non-permuted methine group or a substituent independently respectively. It is the methine group 
permuted by phenyl, pyridyl, pyrimidyl, benzooxazole, or the halogen atom. M2 is perchloric acid ion, 
naphthalene -1, 5-disulfon acid ion, tetrafluoro way acid ion, hexa fluorophosphoric acid ion, or metal 
complex ion [ that is shown by the following formula ]: [0050]. 
Formula 18] 



[005 1] It comes out. In a general formula (I- A) the most desirable combination RIO and Rl 1 are a non- 
permuted alkyl group (preferably) independently respectively. They are methyl, ethyl, propyl, isopropyl, 
and butyl. Respectively R12, R13, R14, and R15 independently L4 in case L2 in case L3 in case it is 
methyl and ethyl and both nl and n2 are 1, and nl is [n2 ] 0 in one, and nl is [n2 ] 1 in zero It is the 
methine group respectively permuted independently by a non-permuted methine group or the chlorine 
atom, the bromine atom, methyl, or ethyl, and M2 is perchloric acid ion, tetrafluoro way acid ion or 
naphthalene -1, and 5-disulfon acid ion. 

[0052] As for the coloring matter expressed with a general formula (I- A), it is still more desirable that it 
is cyanine dye expressed with a following general formula (I- A -1) or a following general formula (I-A - 



[0054] R12 [ in / in respectively RIO / in / in the inside of a formula, and R16 / a general formula (I-A) /, 
and R17 and R18 / a general formula (I-A) ], R13, LI and L2, L3, and L4 And L5 LI [ in / respectively / 
a general formula (I-A) ], L2, L3, and L4 And L5 As for m2 in a general formula (I-A), and nl and n2, 




2). 

[0053] 



[Formula 19] 
-Iiai5(l-A-1) 
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M2 and m3 are synonymous witti nl in a general formula (I- A) respectively. [ in / in M3 / a general 

formula (I- A) ] Moreover, as for these, the desirable range is also the same. 

[0055] 

[Formula 20] 
-iSiC(l-A-2) 

P1B D17 



w„/..o„a-v R16 



l/m3{M3n«") 



[0056] A hydrogen atom, a chlorine atom, a fluorine atom, methyl, methoxy, and ethoxy ** are among a 
formula, and R19 is a sulfamoyl group. R16 [ moreover, ] R12 [ in / in respectively RIO in a general 
formula (I-A), and R17 and R18 / a general formula (I-A) ], R13, LI and L2, L3, and L4 And L5 LI 
[ in / respectively / a general formula (I-A) ], L2, L3, and L4 And L5 As for m2 in a general formula (I- 
A), and nl and n2, M2 and m3 are synonymous with nl in a general formula (I-A) respectively. [ in / in 
M3 / a general formula (I^A) ] Moreover, as for these, the desirable range is also the same. 
[0057] The concrete example of a compound of cyanine dye expressed with the general formula (I) 
conceming this invention is indicated below. 
[0058] 

[Formula 21] 



H=CH-VOH 



M 





[0059] 
[Table I] 

Table 1 coloring matter number Rl R3 M 

I-l CH3 CH3 C104- 1-2 CH3 C two H5 C104- 1-3 C two H5 CH3 PF6- 1-4 n-C3 H7CH3 CF3 S03- 1-5 
n-C four H9 CH3 C104- 1-6 CH3 CH3 One half [Naphthalene -1, 5-JI sulfonic-acid ion] 
1-7 CH3 CH3 BF4- 1-8 CH3 CH3 Para toluenesulfonic acid ion 1-9 CH2CH2 (CH3) CH3 C104- I-IO 
CH2CH0C2H5 CH3 C104- I-l 1 CH3 CH3 Ion shown by the notes 1 



following formula [0060] notes 1): [Formula 22] 



Bu 



[0061] 



[Formula 23] 




[0062] 
[Table 2] 

Table 2 coloring matter number Rl R4 M 

1-12 CH3 CH3 C104- 1-13 CH3 CH3 One half [Naphthalene -1, S-Tl sulfonic-acid ion] 

1-14 n-C four H9 CH3 C104- 1-15 CH3 CH3 BF4- 1-16 CH3 - CH2Ph C104- 1-17 CH3 Ph C104- 1-18 

CH3 4-pyridyl C104- 1-19 CH3 2-benzooxazole C104- 1-20 CH3 Br C104- 1-21 CH3 CI Para 
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toluenesulfonic acid ion 1-22 CH2C02C2H5 H Para toluenesulfonic acid ion The 1-23 notes 2 following 
type H para toluenesulfonic acid ion Radical shown [0063] notes 2): 

[Formula 24] 



CHgCHg-O— 



[0064] 



[Formula 25] 



HoC. 



|r2t+V-CH=CH-6=CH-CH 




H,C. 



,R3 




M 



N 
I 

R1 



o 



[0065] 
[Table 3] 

Table 3 coloring matter number Rl R3 R4 X M 

1-24 CH3 CH3 H H C104- 1-25 n-C3H7 CH3 H H BF4- 1-26 CH3 CH3CH3 H C104- 1-27 CH3 

CH3 PhH C104- 1-28 CH3 CH3 HCl C104- 1-29 CH3 CH3 H 0CH3 C104- 1-30 CH3 CH3HS02 NH2 
C104- 1-31 CH3 CH3 CH3 HI- 1-32 n-C4H9 C two H5 H H BF4- 1-33 n-C4H9C two H5 4-pyrimidyl CI 
C104 [0066] 




[Formula 26] 

[0067] 
[Table 4] 

Table 4 A compound number Rl R3 R4 M 

1-34 CH3 CH3 H C104- 1-35 CH3 C two H5 H C104- 1-36 C two H5 CH3 H PF6 - 1-37 n-C3H7 CH3 H 
CF3 S03- 1-38 n-C4H9 CH3 H C104- 1-39 CH3 CH3 H One half [Naphthalene -1. 5-JI sulfonic-acid 

ion] 

1-40 CH3 CH3 H BF4- 1-41 CH3 CH3 H Para toluenesulfonic acid ion 1-42 CH2CH2 (CH3) CH3 H 
C104- 1-43 CH2CH20C2H5 CH3 H C104- 1-44 CH3 CH3 CH3 C104- 1-45 CH3 CH3 CI CIO 4-1-46 n- 
C4H9CH3 BrBF4 [0068] 

[Formula 27] 




[0069] 
[Table 5] 

Table 5 A compound number Rl R3 R4 X M 

~ 1-47 CH3 CH3 H H PARATORUENSURU Phone acid ion 1-48 CH3 C2H5 H H C104- 1-49 n-C3H7 
CH3 CH3H C104- 1-50 C2 H5CH3 -CH2Ph H C104- 1-51 n-C3H7CH3 H H BF4- 1-52 n-C4H9 CH3 H 
CI C104- 1-53 n-C3H7 CH3 H 0CH3 C104- 1-54 CH2CH2 (CH3) CH3 H S02NH2 C104-I-55CH3 

CH3 H H It is shown by the notes 3 following type. Ion [0070] notes 3): 

[Formula 28] 
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[0071] 

[Formula 29] 
1-56 




CH3 CIO4 1- C4H9 



[0072] 

[Formula 30] 
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1-59 




[0073] 

[Formula 31] 
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1-65 

-s 9*^' s 

+ /)-CH=C-CH=^ 

I I 
C2H5 |- C2H6 

1-66 

CH3 r CH3 

1-67 

CH3 r CH3 

1-68 

|j+/>— CH=CH-C=CH— CH=< JL J 
CH3 r CHg 

1-69 

C2HS r C2H5 

1-70 

HOCHaCHaC^^r^O^ Br O.^.-^CCHaCHaOH 

O j^j^^* />=CH-CH=C-CH:CH-< JlJ O 

(CH2}2-C02H (CH2)2-C02H 

Na* 

[0074] 

[Formula 32] 
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1-71 

r^^!V~CH=CH-C=CH— CH=3(^T^ 

. B (CHa)3--S03- I '6 

(CH2)3S03-ir 

1-72 

H3C»,^CH3 

8 C2H5 " C2H5 ii 

1-73 

^ C2H5 C2H5 

(CH2)4S03" (CH2)4S03* 

1-74 

CI ^^^^ CI 

(CH2)4S03-^ {CH2)4S03- 

1-75 

C4H9NHS02NH^ NHSO2NHC4H9 



Ck 



CH3 CIO/ CH3 



[0075] 

[Formula 33] 
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1-76 



[^^j[^/>-CH=CH-C=CH--CH==<^J|^ 



CoHi 



C2HS 



1-77 



(^j][^/>-K)H=CH-C=CH— CH=<^*^^ 



n-C4H9 



CIO4 



n-C4Hg 



1-78 




HaC'^ 



C2H5 



JH=CH-CH=CH-CH 



CpHi 



1-79 



92*^5 




\ ID />— CH=CH-CH=CH-CH=3( 

CIO4" 



2^5 



C2H5 

N 



C2H5 




N 

I 



-80 




'CH3 H3C. 
HfcC H*C H H ■ 



(QH2)4 



H=CH-C=CH-CH 




[0076] 

[Formula 34] 



2- CIO4 
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-81 

CH, 



Qf>-CH=64H=<JX^ 

CH3 r CH3 

1-82 
1-83 

(CH2)2-C02H «;H2)2-C02H 

Na* 

1-84 

O (CH2)3S03 I O 

(CH2)3S03K* 

1-86 

6H3 CI04 CH3 

1-86 



[^.:kch=ch-chK 

CgHg CIO4 C2H5 

[0077] 

[Formula 35] 
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1-87 



"-C4H9 CIO4 n-c^H9 
1-88 




H3C 




CH=CH-CH: 




C2H5 



I' 



1^89 




92^5 



[0078] The cyanine dye expressed with a general formula (I) F.M Harmer (F. M.Hamer) work "hetero 
cyclic party UNZU cyanine soybean - and - related party UNZU () [ Heterocyclic Compounds-Cyanine 
Dyes ] and Related Compounds John Willie - and a - Suns (John Wiley & Sons)-new yoke,", London, 
1964 annual-publications; ~ "hetero written by day em SUTAMA (D. M.Sturmer) ~ cyclic and party 
UNZU special TOPICS Inn hetero cyclic chemistry () [ Heterocyclic Compounds-Special ] topics in 
heterocycHc chemistry Chapter 18, Section 14, the 482nd to 515 pages, John WilUe and a - Suns 
(John Wiley & Sons)-new yoke, London and 1977 annual-pubUcations; "ROZZU chemistry OBU 
carbon party UNZU (Rodd's Chemistry of Carbon Compounds)" 2nd.Ed.voLIV, partB, 1977 **, Chapter 
15, the 369th to 422 pages, ERUSEBIA Science public company ink (Elsevir Science Publishing 
Company Inc.) Based on the approach of a pubUcation, it is compoundable to company **, New York, 



[0079] Two or more sorts of cyanine dye expressed with a general formula (I) can be used together 
according to the purpose. 

[0080] Next, the coloring matter expressed with the coloring matter or the general formula (II-2) 
expressed with the following general formula (11- 1) is explained. 



[0082] The coloring matter expressed with the coloring matter or the general formula (II-2) expressed 
with the above-mentioned general formula (II- 1) consists of the anion section and the cation section. 
First, the anion section (coloring matter component) is explained in full detail. It sets at an above- 
mentioned ceremony and is Al, A2, and Bl. And B-2 As a substituent expressed, the following can be 
mentioned, for example. The shape of a straight chain which is not permuted [ the permutation of carbon 



http ://www4.ipdl.ncipi .go .jp/cgi-bin/tran_web_cgi_ejj e 1 2/1 2/05 



etc. 



[0081] 
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numbers 1-18 (preferably carbon numbers 1-8), or ], a branched-chain or annular alkyl group (an 

example, methyl, ethyl, and propyl -) Isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, Cyclohexyl, 
methoxy ethyl, ethoxy carbonylethyl, cyano ethyl, A diethylaminoethyl, hydroxyethyl, chloro ethyl, 
acetoxy ethyl, such as trifluoromethyl, - the aralkyl radical (an example -) which is not permuted 
[ the permutation of carbon numbers 7-18 (preferably carbon numbers 7-12), or ] the alkenyl radical (an 
example — ) of the; carbon numbers 2-18 (preferably carbon numbers 2-8), such as benzyl and carboxy 
benzyl ;, such as vinyl, — the alkynyl group (an example -) of carbon numbers 2-18 (preferably carbon 
numbers 2-8) Ethynyl etc.; aryl groups which are not permuted [ the permutation of carbon numbers 6- 
18 (preferably carbon numbers 6-10), or ] (an example, phenyl, 4-methylphenyl, 4-methoxypheny, 4- 
carboxyphenyl, 3, 5-dicarboxy phenyl, etc.); 

[0083] the acyl group (an example -) which is not permuted [ the permutation of carbon numbers 2-18 
(preferably carbon numbers 2-8), or ] alkyls which are not permuted [ the permutation of the; carbon 
numbers 1-18 (preferably carbon numbers 1-8), or ], such as acetyl, a propionyl, butanoyl, and chloro 
acetyl, or an aryl sulfonyl group (an example — ) the alkyl sulfinyl group (an example — ) of the; carbon 
numbers 1-18 (preferably carbon numbers 1-8), such as a methane sulfonyl and p-tosyl the alkoxy 
carbonyl group (an example -) of the; carbon numbers 2-18 (preferably carbon numbers 2-8), such as 
methane sulfinyl, ethane sulfmyl, and octane sulfinyl the aryloxy carbonyl group (an example — ) of the; 
carbon numbers 7-18 (preferably carbon numbers 7-12), such as methoxycarbonyl and ethoxycarbonyl 
the alkoxy group (an example — ) which is not permuted [ the permutation of the; carbon numbers 1-18 
(preferably carbon numbers 1-8), such as phenoxy carbonyl, 4-methylphenoxy carbonyl, and 4- 
methoxypheny carbonyl, or ] the aryloxy group (an example ~) which is not permuted [ the permutation 
of the; carbon numbers 6-18 (preferably carbon numbers 6-10), such as methoxy, ethoxy **n-butoxy, 
and methoxyethoxy one, or ] The alkylthio group of the; carbon numbers 1-18 (preferably carbon 
numbers 1-8), such as phenoxy and 4-methoxy phenoxy, (an example, a methylthio, ethyl thio, etc.); 
aryl thio radicals of carbon numbers 6-10 (an example, phenylthio, etc.); 

[0084] the acyloxy radical (an example — ) which is not permuted [ the permutation of carbon numbers 
2-18 (preferably carbon numbers 2-8), or ] Acetoxy, ethyl carbonyloxy, cyclohexyl cull 
BONIRUKISHI, sulfonyloxy radicals (an example -) which are not permuted [ the permutation of the; 
carbon numbers 1-18 (preferably carbon numbers 1-8), or ], such as benzoyloxy one and 
chloroacetyloxy ;, such as methane sulfonyloxy, — the carbamoyloxy radical (an example — ) which is 
not permuted [ the permutation of carbon numbers 2-18 (preferably carbon numbers 2-8), or ] ; non- 
permuted amino groups or, such as methylcarbamoyloxy and diethylcarbamoyloxy, and the permutation 
amino group (an example -) of carbon numbers 1-18 (preferably carbon numbers 1-8) Methylamino, 
dimethylamino, diethylamino, ANIRINO, methoxy phenylamino, Chlorophenylamino, pyridylamino, 
methoxycarbonylamino, n-butoxycarbonylamino, phenoxycarbonylamino, methyl carbamoyl amino, 
Phenyl carbamoylamino, ethyl thio carbamoyl amino, methyl sulfamoylamino, Phenyl sulfamoyl amino, 
acetylamino, ethyl carbonylamino, ethyl thiocarbonyl amino, cyclohexyl carbonylamino, benzoylamino, 
chloro acetylamino, methanesulfonylamino, benzenesulphonyl amino, etc.; 

[0085] the carbamoyl group (an example ~) which is not permuted [ the permutation of carbon numbers 
1-18 preferably carbon numbers 1-8), or ] Non-permuted carbamoyl, methyl carbamoyl, ethyl 
carbamoyl, n-butylcarbamoyl, t-butylcarbamoyl, dimethyl carbamoyl, ; non-permuted sulfamoyl or, 
such as morpholino carbamoyl and pyrrolidine carbamoyl, and the permutation sulfamoyl group (an 
example -) of carbon numbers 1-18 (preferably carbon numbers 1-8) ; halogens atom (an example ~), 
such as methyl sulfamoyl and phenyl sulfamoyl ;, such as a fluorine, chlorine, and a bromine, — a 
hydroxyl-group; nitro group; cyano group; carboxyl group; heterocycle radical (an example — ) Oxazole, 
benzooxazole, a thiazole, benzothiazole, an imidazole, benzimidazole, India renin, a pyridine, a 
morpholine, a piperidine, a pyrrolidine, a sulfolane, a furan, a thiophene, a pyrazole, a pyrrole, a 
chroman, a coumarin, etc. 

[0086] Al And A2 As for the substituent expressed, it is desirable that the values of Hammett's 
substituent constant (sigmap) are 0.2 or more things. Hammett's substituent constant is indicated by 
Chem.Rev.91,165 (1991). Especially desirable substituents are a cyano group, a nitro group, an alkoxy 
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carbonyl group, an acyl group, a carbamoyl group, a sulfamoyl group, an alkyl sulfonyl group, and an 
aryl sulfonyl group. 

[0087] Bl And B-2 As for the substituent expressed, it is desirable that they are an alkyl group, an aryl 
group, an alkoxy group, or an amino group. 

[0088] Z3 [-C(=L6)-(E) x-C(= XI)-] (Wl is called for convenience hereafter.) to combine, Z4 Since it is 
in a conjugation condition, respectively with [-C(- LIO) =(G) y =C (-X2-)-] (W2 is called for 
convenience hereafter) to combine, Z3 The ring formed by Wl or heterocycle, and Z4 The ring or 
heterocycle formed by W2 is considered as one of the resonating structures, respectively. Above Z3 Wl 
and Z4 Four to 7 membered-ring is desirable especially desirable, and the ring or heterocycle formed by 
W2 is five membered-rings or six membered-rings. These rings may form four to 7 membered-ring and 
the condensed ring of further others. Moreover, these may have the substituent. As a substituent, it is 
Al, A2, and Bl, for example. And B-2 The example of a substituent expressed is given. Things 
desirable as a hetero atom which forms heterocycle are B, N, O, S, Se, and Te. They are N, O, and S 
especially preferably, x and y are 0 or 1 independently, respectively, and are 0 preferably [ both ]. 
[0089] XI **, =0, =NR, or =C2 (CN) It expresses. Moreover, X2 -O, -NR, or -C2 (CN) It expresses. R 
expresses a substituent. The substituent expressed with R is Al mentioned above, A2, and Bl. And B-2 
The example of a substituent expressed is given. As for R, it is desirable that it is an aryl group. It is 
phenyl especially preferably. It sets to this invention and is XI. It is =0 and is X2. The case where it is - 
0 is desirable. 

[0090] Z3 Wl and Z4 The following are mentioned as a ring formed by W2. In addition, under 
instantiation and Ra And Rb A hydrogen atom or a substituent is expressed independently respectively. 

[0091] 

[Formula 37] 

A-1 A-2 A-3 A-4 




Ri 
Rb 




[0092] A desirable ring is a ring shown by A-1 and A-4. 

[0093] Z3 Wl and Z4 The following are mentioned as heterocycle formed by W2. In addition, under 
instantiation, Ra, and Rb And Rc A hydrogen atom or a substituent is expressed independently 
respectively. 
[0094] 

[Formula 38] 

A-5 A-6 A-7 A-8 




O Rb 

Ra-N 



A-1 2 



ORb 

-Y' -'^ "H- 



[0095] 

[Formula 39] 



Ra O 
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A-13 A-14 A-15 A-16 

.O ^ P 



Ra. 




^ 



Rb' o pj,' 'S Rc 

A-17 A-18 A-19 A-20 

O O S 

Ra-N-A Ra-N-\_ Ra-N-A 

Rb 7 0^ 

Rc Rb Rb Rb 



Ra. 




[0096] 

[Formula 40] 
A-21 



A-22 A-23 A-24 



O O 

Ra 



Pv^ ""x!^ 

Rc Rc Rb O " 

A-25 A-26 A-27 A-28 

O p o O 



[0097] 

[Formula 41] 

A-29 A-30 A-31 A-32 

OS O 



Q 

A-33 A-34 A-35 



'^5- "7^- ~x5>- s-V 



Rb-^C^O Rc Rb'^ Rc 



Q 

Ra 




[0098] 

[Formula 42] 



http://www4.ipdl.ncipi.go.jp/cgi-biri/tran_web_cgi_ejje 12/12/05 



JP,1 1-058973,A [DETAILED DESCRIPTION] 



Page 22 of 53 



A-37 A-38 A-39 

Rb Rc n>^o^^ 

A.40 A-41 A-42 
Rc P 

-J*"^ Ra Rb "j^v^ 

A-43 A-44 A-45 




S 

s 

[0099] Desirable heterocycle is heterocycle shown by A-5, A-6, and A-7. Ra and Rb And Rc The 
substituent expressed is said Al, A2, and Bl. And B-2 It is synonymous with the example of a 
substituent expressed. Moreover, Ra and Rb And Rc It may connect mutually, respectively and a ring or 
heterocycle may be formed. 

[0100] L6, L7, L8, and L9 And the methine group expressed with LIO is a methine group which may 
have the substituent independently respectively. As the substituent, it is A 1 and A2 which were 
mentioned above, and Bl, for example. And B-2 The example of a substituent expressed can be given. 
Desirable substituents (you may be a substitutional atom) are an alkyl group, an aralkyl radical, an aryl 
group, an alkoxy group, an aryloxy group, an alkylthio group, an aryl thio radical, a halogen atom, the 
amino group, a carbamoyl group, and a heterocycle radical. Moreover, a substituent comrade may 
connect and five to 7 membered-ring (an example, a cyclopentene ring, 1-dimethylamino cyclopentene 
ring, 1-diphenylamino cyclopentene ring, a cyclohexene ring, 1-chloro cyclohexene ring, an isophorone 
ring, 1-morpholino cyclopentene ring, cyclo heptene ring) may be formed. n3 and n4 are 1, om4 has 
[ in / both / this invention / n3 ] 1, 2, or the case desirable at zero where n3 is [ 1 om4 ] 0 in two again. 
[0101] Next, the cation section is explained in full detail. Mk+ expresses a proton or onium ion. As 
onium ion expressed with Mk+, the 3rd class ammonium ion, such as the 2nd class ammonium ion, such 
as the 1st class ammonium ion, such as non-permuted ammonium ion (NH44-), methylammonium, 
ethylammoniumi and butyl ammonium, dimethylannmonium, diethyl ammonium, and butyl ammonium, 
trimethylammonium, triethyl ammonium, and tributyl ammonium, and the onium ion which the 
hydrogen atom has not combined with an onium atom with positive charge can be mentioned. As onium 
ion which the hydrogen atom has not combined with an onium atom with positive charge, the 4th class 
ammonium ion, an oxonium ion, the sulfonium ion, phosphonium ion, seleno NIUMU ion, iodonium 
ion, etc. are mentioned, for example. As for Mk+, it is desirable that it is not cyanine dye. It is the 4th 
class ammonium ion preferably. 

[0102] the 4th class ammonium ~ general - tertiary amine (for example, a trimethylamine -) 
Triethylamine, tributylamine, triethanolamine, N-methyl pyrrolidine, N-methyl piperidine, N, and N- 
dimethyl piperazine, triethylenediamine, nitrogen-containing or heterocycles (a pyridine -), such as N, 
N, N', and N'-tetramethylethylenediamine Picoline, 2, a 2'-bipyridyl, 4, a 4'-bipyridyl, 1,10- 
phenanthroline, A quinoline, oxazole, a thiazole, N-methyl imidazole, pyrazine, tetrazole, etc. can be 
obtained according to the approach indicated by alkylation, alkenyl-izing, alkynyl-izing, aryl-izing, or 
JP,51-16675,A. 
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[0103] As the 4th class ammonium ion expressed with Mk+, the 4th class anmioniimi ion which consists 

of nitrogen-containing heterocycle is the 4th class pyridinium ion desirable especially preferably. 

[0104] k expresses the integer of 1-10. It is 1-4 preferably. It is 2 especially preferably. 

[0105] As for the onium ion expressed with Mk+, what is shown by the following general formula (III) 

or the general formula (IV) is the most desirable. 

[0106] 

[Formula 43] 
-1915(111) 

(R»)ql (R3*)r1 



[0107] 

[Formula 44] 

® I I © 

R45 R46 



[0108] R31, R32, R41, and R42 express an alkyl group, an alkenyl radical, an alkynyl group, or an aryl 
group independently respectively among a formula. R33, R34, R43, and R44 express a substituent (you 
may be a substitutional atom) independently respectively. Each may connect mutually R31, R32 and 
R33, R34, R41 and R42, and R43 and R44, they may form a ring, or each may connect mutually R3 1, 
R33 and R32, R34, R41 and R43, and R42 and R44, and they may form a ring again, ql, q2, and rl and 
r2 express the integer of 0 to 4, respectively, and when ql, q2, rl, and r2 are two or more respectively, 
two or more R33, R34, R43, and R44 may be mutually the same respectively, or they may differ. 
[ those ] 

[0109] The alkyl group expressed with R31, R32, R41, and R42 has the desirable alkyl group which is 
not permuted [ the permutation of carbon numbers 1-18 or ], and it is the alkyl group which is not 
permuted [ the permutation of carbon numbers 1-8 or ] more preferably, for example, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, n-hexyl, etc. are mentioned. 

[0110] The following can be mentioned as an example of the substituent of an alkyl group, halogen 
atom; (an example, F, CI, Br, etc.) ~ the alkoxy group (an example -) which is not permuted [ the 
permutation of carbon numbers 1-18 (preferably carbon numbers 1-8), or ] the aryloxy group (an 
example -) which is not permuted [ the permutation of methoxy and the ethoxy; carbon numbers 6-10, 
or ] the alkylthio group (an example -) which is not permuted [ the permutation of phenoxy and the p- 
methoxy phenoxy; carbon numbers 1-18 (preferably carbon numbers 1-8), or ] the aryl thio radical (an 
example ~) which is not permuted [ the permutation of a methylthio and the ethyl thio; carbon numbers 
6-10, or ] phenylthio; - the acyl group (an example ~) which is not permuted [ the permutation of 
carbon numbers 2-18 (preferably carbon numbers 2-8), or ] the alkyl sulfonyl group which is not 
permuted [ the permutation of acetyl and the propionyl; carbon numbers 1-18 (preferably carbon 
numbers 1-8), or ], or an aryl sulfonyl group (an example ~) the acyloxy radical (an example -) which 
is not permuted [ the permutation of a methane sulfonyl and the p-tosyl; carbon numbers 2-18 
(preferably carbon numbers 2-8), or ] the alkoxy carbonyl group (an example -) which is not permuted 
[ the permutation of acetoxy and the propionyloxy; carbon numbers 2-18 O^referably carbon numbers 2- 
8), or ] Methoxycarbonyl, ethoxycarbonyl; alkenyl radical which is not permuted [ the permutation of 
carbon numbers 2-18 (preferably carbon numbers 2-8), or ] (an example, vinyl); 
[01 1 1] the alkynyl group (an example -) which is not permuted [ the permutation of carbon numbers 2- 
18 (preferably carbon numbers 2-8), or ] ethynyl; ~ the aryl group (an example -) which is not 
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permuted [ the permutation of carbon numbers 6-10, or ] the aryloxy carbonyl group (an example ~) 
which is not permuted [ the permutation of phenyl and the naphthyl; carbon numbers 7-1 1, or ] 
naphthoxy carbonyl; — the non-permuted amino group or the permutation amino group (an example — ) 
of carbon numbers 1-18 (preferably carbon numbers 1-8) Methylamino, dimethylamino, diethylamino, 
ANIRINO, methoxy phenylamino, Chlorophenylamino, pyridylamino, methoxycarbonylamino, n- 
butoxycarbonylamino, phenoxycarbonylamino, methyl carbamoyl amino, Ethyl thio carbamoyl amino, 
phenyl carbamoylamino, acetylamino, ethyl carbonylamino, ethyl thio carbamoyl amino, cyclohexyl 
carbonylamino, benzoylamino, chloro acetylamino, methylsulfonylamino; 

[0112] non-permuted carbamoyl or the permutation carbamoyl group (an example -) of carbon numbers 
1-18 (preferably carbon numbers 1-8) Methyl carbamoyl, ethyl carbamoyl, n-butylcarbamoyl, t- 
butylcarbamoyl, dimethyl carbamoyl, morpholino carbamoyl, pyrrolidino carbamoyl; a non-permuted 
sulfamoyl group or the permutation sulfamoyl group (an example -) of carbon numbers 1-18 preferably 
carbon numbers 1-8) methyl sulfamoyl and phenyl sulfamoyl; — a cyano group; nitro group; carboxy 
group; hydroxyl-group; heterocycle radical (an example ~) Oxazole, benzooxazole, a thiazole, 
benzothiazole, an imidazole, benzimidazole, India renin, a pyridine, a morpholine, a piperidine, a 
pyrrolidine, a sulfolane, a furan, a thiophene, a pyrazole, a pyrrole, a chroman, a coumarin. 
[01 13] The alkenyl radical expressed with R31, R32, R41, and R42 has the desirable alkenyl radical 
which is not permuted [ the permutation of carbon numbers 2-18, or ], and it is the alkenyl radical which 
is not permuted [ the permutation of carbon numbers 2-8, or ] more preferably, for example, vinyl, allyl 
compound, 1-propenyl, 1, and 3-swine dienyl etc. is mentioned. As a substituent of an alkenyl radical, 
what was mentioned as an example of the substituent of said alkyl group is desirable. 
[01 14] The alkynyl group expressed with R31, R32, R41, and R42 has the desirable alkynyl group 
which is not permuted [ the permutation of carbon numbers 2-18 or ], and it is the alkynyl group which 
is not permuted [ the permutation of carbon numbers 2-8 or ] more preferably, for example, ethynyl, 2- 
propynyl, etc. are mentioned. As for the substituent of an alkynyl group, what was mentioned as an 
example of the substituent of said alkyl group is desirable. 

[0115] The aryl group expressed with R31, R32, R41, and R42 has the desirable aryl group which is not 
permuted [ the permutation of carbon numbers 6-18 or ], for example, phenyl, naphthyl, etc. are 
mentioned. The substituent of an aryl group has the desirable example of the substituent of said alkyl 
group. Moreover, besides these, alkyl groups (for example, methyl, ethyl, etc.) are also desirable. 
[01 16] The substituent expressed with R33, R34, R43, and R44 is said Al, A2, and Bl. And B-2 It is 
synonymous with the example of a substituent expressed. As for the substituent expressed with R33, 
R34, R43, and R44, in this invention, it is desirable that they are a hydrogen atom or an alkyl group. It is 
a hydrogen atom especially preferably. 

[0117] In this invention, the case where R41 and R42 connect mutually and form the ring is desirable. 
The ring formed has five to 7 desirable membered-ring, and they are six membered-rings more 
preferably. Moreover, also when R33, R34, and R43 and R44 are connected mutually, respectively and 
form a ring or heterocycle, they are desirable. Furthermore, it is a ring preferably and is a fused aromatic 
ring with the pyridine ring which R33, R34, R43, and R44 have combined preferably especially, 
respectively. 

[0118] The anion section (it displays by B-) and the cation section (it displays by C-) of the coloring 
matter expressed with a general formula (I-l) or (1-2) the coloring matter expressed are indicated 
concretely below. 
[0119] 

[Formula 45] 
\ ^CH-CH=CH-CH=CH 





Rb 



Rb 



[0120] 
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[Table 6] 

Table 6 number Ra Rb B-1 COOEt H B-2 

COOEt CH3 B-3 COOEt Ph B-4 COOEt CH2 CH2 OHB-5 C00CH3 PhB-6 COOEt 2, 4, 6- 
TORIKURORO phenyl B-7 COOEtCONHC four H9 (n) B-8 COOEt CONHPh B-9CN Ph B-10 
C0CH3 Ph B-1 1 CF3 Ph B-12 CONHCH3CH3 B-13 C0NHCH3 Ph B-14 CONHC four H9 (n) Ph B- 

15 CONH-Ph Ph B-16 C0NHCH3 2, 4, and 6-TORIKURORO phenyl 

[0121] 

rFormula 46] 

^CH-CH=L-CH=CH 

Rb Rb 

[0122] 
[Table 7] 

Table 7 number Ra Rb L B-1 7 CONHC 

four H9 (n) CONHC four H9 (n) CH B-18 Ph H CH B-19 PhCH3 CH B-20Ph Ph CHB-21 Ph 2, 4, 6- 
TORIKURORO phenyl CH B-22 p-methoxypheny Ph CH B-23 p-acetamide phenyl Ph CH B-24p-tolyl 
PhCH B-25 Ph 2, 4, 6-TORIKURORO phenyl C (CH3) B-26Ph CONHC four H9 (n) CH B-27 Ph o- 

tolyl CH B-28 COOEt CH2-Ph CHB-29 S02 CH3 Ph CH [0123] 

[Formula 47] 

Rb Rb 

[0124] 
[Table 8] 

Table 8 number Ra Rb L n B-30 

NHS02CH3 Ph CH 1 B-31 OH Ph C (C0NH2) 1 B-32CH3 Ph C (Ph) 1 B-33 CH3Ph C (CH2 Ph) IB- 
34 CH3 Ph The joint radical of the notes 4 following 1 B-35 OEt Ph CH 1 B-36 NHC0CH3 Ph CH 1 B- 
37 NHCOPh PhCH 1 B-38 NHCOPhCONHC4H9(n) CH 1 B-39 NHCOPhCONHPh CH 1 B-40 COOEt 
2, 4, 6-TORIKURORO CH 0 Phenyl B-41 CN 2, 4, 6-TORIKURORO CH 0 Phenyl B-42 CF3 Ph CH 0 

B-43 CONHC4H9(n) Ph CH 0 B-44 NHCOC4H9 (n) Ph CH 0 [0125] 

notes 4): {Formula 48] 



[0126] 

[Formula 49] 

^H-CH=t-CH=CH^ 

I I 

Rb Rb 

[0127] 
[Table 9] 

Table 9 number Ra Rb L B-45 It is ** at 

the notes 5 following type. 2, 4, 6-TORIKURORO phenyl CH Radical carried out B-46 NH2 Ph CHB- 
47 NHCONHC4H9(n) PhCH B-48 NHCOOC4H9(n) PhCH B-49 3, 5-dichlorophenyl CH2 Ph CH B-50 
NHCO-Ph Ph C (Ph) B-51 It is ** at the notes 6 following type. Ph CH The radical carried out B-52 It is 
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** at the notes 7 following type. 2, 4, 6-TORIKURORO phenyl CH The radical carried out B-53 CN 2, 
4, 6-TORIKURORO phenyl CH B-54 CF3 2, 4, 6-TORIKURORO phenyl CH 

[0128] Notes 5) 

[Formula 50] 



— NH 




HAc 



[0129] notes 6) And the notes 7 
[Formula 51] 




[0130] 

{Formula 52] 



^ -CH-CH=L-CH=CH 



Rb Rb 

[0131] 
[Table 10] 

table 10 number Ra Rb L B-55 COOEt 

2, 4, and 6-TORIKURORO phenyl C (CH3) 
B-56 CN 2, 4, 6-TORIKURORO phenyl C (CH3) 
B-57 CF3 2, 4, 6-TORIKURORO phenyl C (CH3) 
B-58 C0CH3 2, 4, 6-TORIKURORO phenyl C (CH3) 
B-59 COOEt o-tolyl C (CH3) 
B-60 CN o-tolyl C (CH3) 

B-61 COOEt 2, 4, 6-TORIKURORO phenyl C (Br) 
B-62 COOEt 2, 4, 6-TORIKURORO phenyl C (CI) 

B-63 CN 2, 4, 6-TORIKURORO phenyl C (Br) [0132] 

[Formula 53] 
^CH-L=CH 

Ph l^h 

[0133] 
[Table 11] 

table 1 1 number Ra L B-64 CN C (Br) 

B-65 COOEt C(C1) 

B-66 COOEt CH B-67 C0NHCH3 CH B-68 NHC0CH3 CH B-69 CH3 CH B-70 Ph CH 

[0134] 

[Formula 54] 
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Ra o eo 
X=( ~\=CH-CH=L-CH=CH-^ )=X 
Rb O O Rb 

[0135] 
[Table 12] 

Table 12 number Ra Rb X L B-71 H H O 

CH B-72 H CH3 O CH B-73 H n-C four H9 0 CH B-74 n-C4H9 n-C4 H90 CH B-75H Ph OCH B-76 
H Ph O C (Ph) 

B-77 Ph Ph O CH B-78 H o-tolyl O CH B-79 H p-tolyl O CH B-80 H H S CH B-81 H C two H5 S CH 
B-82 C2H5 C two H5 SCH B-83 H n-C4 H9 OC (CH2Ph) B-84 H Ph O C (CH3) 

B-85HPhSCH [0136] 

[Formula 55] 

Ra o ®0 Ra 

X=^ )c=CHH.=CH— ^ )=X 
Rb O 0 Rb 



[0137] 
[Table 13] 

Table 13 number Ra Rb X L B-86 H n-C 

four H9 O CH B-87 H Ph O CH B-88 CH3 CH30 CH B-89 Ph Ph O CH B-90 H Ph OC (CH3) 

B-91 H p-tolyl O C (CH2Ph) B-92 H n-C four H9 S CH B-93 H Ph S CH B-94 Ph Ph S CH B-95 Et Et 

S CH B-96 HPh S C (CH3) 

[0138] 

[Formula 56] 
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B.97 




G 
O 

H-CH=CH-CH=CH— ^^^]^^) 
0 



8-98 




B-100 



CI 



CI 



CI o 



eo CI 

H-CH=CH-CH=CH— ^^lOT 

o CI °' 



B-101 




[0139] 

[Formula 57] 
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B-102 




6 



h )c=CH-CH=CH-CH=CH 

N 

o 

B-104 

O O© 

o o 

B-105 

Q;^H-CH=CHK)H=CH^^Q 
O 

B-106 

<^^CH-CH=CH-CH=CH P 
HN VcOOB EtOOC-^' NH 



N 



CI 




CI 



CI 




[0140] 

[Formula 58] 
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B-107 B-108 




C2H6 C2H5 



[0141] 

[Formula 59] 
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B-112 




[0142] 

[Formula 60] 
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B-116 




[0143] 

[Formula 61] 
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B-120 




[Formula 62] 
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B-125 

N^CH-CH=CH-CH=CH^j^ 

CgHs C2H5 
B-126 




B-128 

PH-CH=CH 



B-129 



CH 



^ CH-C=CH^ ^CHa 



B-130 



f CH-CH=CH f 



B 



Et 



[0145] 

[Formula 63] 
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B-131 




B-133 

Ph Ph 

nA^ch-ch=c;h-ch=ch J^^ 

Et Et 
B-134 



Ph 



Ph O 

0=( ^^^l=CH-CH=CH-CH=CH— ^^^O 
OEt EtO 

B-135 

0=^ VCH-CH=CH-CH=CH— ^ 
OB EtO 



[0146] 

[Formula 64] 
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B-136 

NC CN 
)=CH-CH=CH-CH=CH— d 

0 

B-137 

NC CN 

B-138 

NO CN 
y—. V=CH-CH=CH-CH=CH— (y -r^n^ 
CHgSOsNH-^Q^^ Q >'(Q)-NHS02CH3 

B-139 

NC CN 

;h-€h=ch-ch=ch- 




[0147] 

[Formula 65] 
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B-142 

\ 

CH3OC >-CH3 
V=CH-CH=CH-CH=CH— T 
EtO^ >OEt 
0 o 

B-143 

NC CN 
)=CH-CH=CH-(v 
CH3SO2NH— O^JrV ©/-(O/^^^^zCHg 

B-144 

— ^ )=CH-CH=CH-CH=CH— (v >^ 

o o 

B-145 

CN CN 

CN ON ® 

B-146 

Ph Ph 

CN CN CN CN 

B-147 

O2N NO2 
)=CH-CH=CH-CH=CH— (v 



o 



[0148] 

[Formula 66] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/12/05 



JP,U-058973,A [DETAILED DESCRIPTION] 



B-148 

EtOgC COgEt 
)=CH-CH=CH-CH=CH-^ 

ElO-^ 0 >-OEt 

0 O 

B-149 



HO2S /SO2NH— 

V=CH-CH=CH-CH=CH-^ >^ 
CH3— ^ )— CH3 



B-150 

H o 



=< )=CH-fA^CH-f' )=0 
^ 

Ph O O Ph 

6-151 




H-CH=CH 




B-152 



CH3 



Et02C,^^__^CH-CH=CH-CH=CH.^J5j^^CN 

C4H8 (") 




[0149] 

[Formula 67] 
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B-153 




[0150] 

[Formula 68] 
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:oi5i] 

Formula 
M60 
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[0152] 

formula 70] 

® 

N(CH3)4 
C-4 

C-7 

Ph-N-«3H3)3 
C-10 



C-2 

®HN(C2Hs)3 
C-5 

O NHCH3)2 



® 

N-CH3 



c-s 




C-11 





CH3 

C-13 C-14 
-O 



62H5 

C-15 

Et 
I 



Ci Ci Ci 



CHg 

0153] 

Formula 71] 



Ri— N 



CH, 



C4H9 




-R2 



2+ 



C-3 

®N(C4H9(n))4 
C-6 

© 

PhCH2N(CH3)3 



C-9 




© 

N-CH2CH2OCH3 



C-12 




C-16 



Ph— 



N-N 



N=N 



[0154] 
[Table 14] 

Table 14 number Rl R2 C-17 CH3 CH3 C- 

18 C two H5 C two H5 C-19 n-C3 H7 n-C three H7 C-20 n-C4 H9 n-C4H9 C-21 iso-C four H9 iso-C 
four H9 C-22 n-C six H13 n-C6 H13 C-23CH2 Ph CH2Ph C-24CH2 CH=CHCH3 CH2 CH=CHCH3 C- 
25 CH=CH2 CH=CH2 C-26 CH2 CN CH2 CN C-27 CH2C00Et CH2 COOEt C-28 CH2 CH2 OH 
CH2 CH2 OH C-29CH2 CH2 OEt CH2 CH2 OEt C-30 CH3 n-C four H9 C-31 CH3 CH2 Ph C-32 CH2 

C0CH3 CH2 C0CH3 C-33 CH2 C0NH2 CH2 C0NH2 C-34 CH2 CF3 CH2 CF3 C-35 Ph Ph 

[0155] 

[Formula 72] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/05 



JP,1-1-058973,A [DETAILED DESCRIPTION] 



Page 42 of 53 



C-36 

HgC 

C-37 
H3CO 
C-38 
F 

C-39 

NC 

C-40 
O2N. 





N- 



N- 



N- 



-OCH, 



2* 



2* 





2* 




NO, 



OMOHOKO 



2+ 



[0156] 

[Fonnula 73] 
C-41 



[ (CH3-)5N-CH2-CH2-^sl-<CH3)3 ] 



C-42 



[(CH3^-fCH2->^-(CH3)3 ] 



2+ 



2+ 



C-43 



J(ch3-)^-ch2-ch2-ch2-ch;h2-ch2-o-ch2-ch2-ch2-n-{ch3)3]2* 



c-44 



CHg 



(CH3-)jN-CH2-CH2-N-CH2-CH2-N-<CHa)8 
CHa 



3+ 



C-45 

[(C4H9)(CH3)2N-CH2-CH2-N(CHa)2(C4H9)] 
C-46 



2+ 




-CH2-CH2-N 




C-47 



2* 



C-48 



C-49 



2+ 




N-CH^H-N 




2-¥ 
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[0157] 

[Formula 74] 

C-50 C-51 




[0158] 

[Formula 75] 



Page 43 of 53 



2+ 



2+ 
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C-59 



2+ 



^ 



2-f- 




"3^ > / \ I CH 



C-61 




2+ 



4+ 



C-62 



C-63 



C-64 



PhgPMe Ci6hJp(C2H5)3 Ph*?® 



C-65 



(C4H8)4P 



C-66 



C-67 



Ph-H— Ph MBgS 
C-68 



92H8 



0 




C2H5 



C-70 



CH3 CH3 



2+ 



C-69 




2"5 



C-71 




2+ 



[0159] The desirable concrete example of a compound of the coloring matter expressed with a general 
formula (II- 1) or (II-2) the coloring matter expressed is shown in the following table 1 (the 1 and 2). In 
Table 1, the example of a compound comes to combine the anion section and the cation section. For 
example, the example of compound No.l and No.5 is given and explained below. The example of a 
compound shown by the compound No.l [anion section (B-3) / cation section (C-1)] and the example of 
a compound shown by the compound No.5[anion section (B-3) / cation section (C-22)] are shown by the 
following formula, respectively. 
[0160] 

[Formula 76] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/05 



JP,1 1-058973, A [DETAILED DESCRIPTION] 



Page 45 of 53 



EtOgC CH-CH=CH-CH=CH COaEt 

6 

B-3 

EtpgC CH-CH=CH-CH=CH COgEt 



® 




N(CH3)4 



C-1 





(n)Hi3C6-N, 



■ B-3 
C-22 




In addition, it is semantics with the same said of the example of a compound after compound No.2-No.4 

and compound No.6. 

[0161] 

[Table 15] 

Table 15 (the 1) 

Coloring matter Coloring matter Number Anion section Cation section 

Number Anion section Cation section 1 B- 3 C- 1 2 B- 3 C- 2 3 B- 3 C- 8 

4 B- 3 C-17 5 B- 3C-22 6 B- 3 C-41 7 B-3 C-46 8 B- 3 C-51 9 B- 3 C-53 10 B- 6 C- 1 11 B- 6 C- 3 12 
B- 6 C- 8 13 B-6 C-17 14 B- 6 C-22 15 B- 6 C-41 16 B- 6 C-46 17 B- 6 C-51 18 B- 6 C-53 19 B-9 C-51 
20 B-11 C-51 21 B-20 C- 1 22 B-20 C- 3 23 B-20 C- 8 24 B-20 C-17 25 B-20 C-2226 B-20 C-41 27 B- 

20 C-46 28 B-20 C-51 29 B-20 C-53 30 B-21 C-51 — [0162] 

[Table 16] 
Table 15 (the 2) 

Coloring matter Coloring matter Number Anion section Cation section 

Number Anion section Cation section 31 B-25 C-51 32 B-27 C-51 33 B- 

40 C- 1 34B-40 C- 8 35 B-40 C-51 36 B-40 C-53 37 B-41 C-20 38 B-41 C-51 39 B-41 C-53 40 B-42 C- 
51 41 B-53 C- 3 42 B-53 C- 8 43 B-53 C-17 44 B-53 C-22 45 B-53 C-51 46B-55 C-51 47 B-61 C-22 48 
B-61 C-51 49 B-61 C-53 50 B-62 C-51 51 B-64 C-51 52 B-66 C- 1 53 B-66 C- 3 54B-66 C- 8 55 B-66 

C-17 56 B-66 C-22 57 B-66C-41 58B-66 C-46 59 B-66 C-51 60 B-66 C-53 

- - [0163] 
[Table 17] 
Table 15 (the 3) 

Coloring matter Coloring matter Number Anion section Cation section 

Number Anion section Cation section 61 B-70 C- 3 62 B-70 C- 8 63 B-70 

C-35 64 B-70 C-51 65 B-70 C-53 66B-71 C-30 67 B-71 C-51 68 B-75 C-2269 B-76 C-22 70 B-82 C-3 
71 B-82 C-22 72 B-82 C-30 73 B-82 C-51 74 B-87 C-3 75 B-87 C-22 76 B-87 C-30 77 B-87 C-51 78 
B-92 C-51 79 B-94 C-51 80 B-95 C-22 81 B-95 C-51 82 B-97 C-22 83 B-98 C-22 84 B- 101 C-22 85 B- 
101 C-29 86B-102 C-41 87B-102 C-46 88 B-llOC-51 89B-121 C-51 90B-129 C-51 91 B-133 C-51 

92 B-152 C-51 93 B-158 C-51 94 B-1 15 C-22 [0164] The coloring 

matter with onium ion expressed with the general formula (II-l) and general formula (II-2) concerning 
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this invention the alkali-metal salt (an example -) of the coloring matter expressed with a following 

general formula (V-1) and a following general formula (V-2) Salt compounds, such as ammonium salt 
(NH4+ salt), such as Li salt, Na salt, and K salt, or triethyl ammonium salt (Et3 NH+ salt). It is easily 
compoundable with water with the onium salt expressed with the following general formula (VI), or the 
sah exchange reaction in an organic solvent (a methanol, ethanol, isopropanol, dimethylformamide, 

etc.). 
[0165] 

[Formula 77] 

-se^{v.i) 



[0166] The inside of a formula, A3, A4, and B3 And B4 Al in the general formula (II-l) or general 
formula (II-2) mentioned above, respectively It is synonymous. Moreover, Z5 And Z6, LI 1, L12, L13 
and L14, and LI 5 and X3 And X4, In each of El, Gl, n5 and n6, and xl and yl, it is synonymous with 
******** of Z3 in the general formula (II- 1) or general formula (II-2) mentioned above, respectively, 
L6, XI, E, n3, and x similarly. 

General formula (VI): Xr- expresses an anion among MK+ and a k/rXr-type, and r expresses one or 
more (preferably 1-4, still more preferably 1-2) integers. As an anion, they are halide ion (C1-, Br-, and 
I-), sulfonate ion (CH3 S03-, p-toluene sulfonate ion, naphthalene -1, 5-disulfo NATO ion), C104-, 
BF4-, and PF6, for example. - It can mention. 

[0167] In addition, the coloring matter expressed with a general formula (V-1) and a general formula 
(V-2) is compoundable with a condensation reaction with the source of methine for introducing a 
methine group or the Fori methine group into the activity methylene compounds (the example, the 
pyrazolone, the thiobarbituric acid, the barbituric acid, the indanediones, hydroxy phenalene-on, etc.) 
and methine dye which generally correspond. The detail about this kind of compound JP,39-22069,B, 
43-3504, 52-38056, 54-38129, 55-10059, 58-35544, JP,49-99620,A, 52-92716, 59-16834, 63-316853, 
and 64-40827 each official report, and each specification of Japanese Patent Application No. No. 
276829 [ eight to ], and 9-76487 and a Hst - the British patent No. 1133986 and U.S. Pat. No. 3247127 - 
- said ~ No. 4042397 ~ said - No. 4181225 ~ said - No. 5213956 ~ and - said ~ each specification of 
No. 5260179 can be referred to. concrete ~ iristallation of a TORIMECHIN chain — a trimethoxy 
propene, 1, 1 and 3, 3-tetramethoxy propane, or a malonaldehyde JIANIRU hydrochloride (or these 
derivatives) — moreover, a guru TAKON aldehyde JIANIRU hydrochloride or l-(2,4-dinitrophenyl)- 
pyridinium chloride (or these derivatives) is used for installation of a pentamethine chain, respectively. 
[0168] The coloring matter shown by the coloring matter shown by the above-mentioned general 
formula (II- 1) concerning this invention or the general formula (II-2) may be used independently, 
respectively, or may use two or more sorts together. Moreover, you may use combining the coloring 
matter shown by the general formula (II- 1), and the coloring matter shown by the general formula (II-2). 
the mixing ratio of the coloring matter expressed with said general formula (I), and the coloring matter 
expressed with the coloring matter or the general formula (II-2) shown by said general formula (II- 1) — 
it is desirable still more desirable that the coloring matter expressed with the coloring matter or the 
general formula (II-2) shown by the general formula (II-l) to the coloring matter 1 weight section 
expressed with a general formula (I) is the 0.01 - 100 weight section, and a rate is 0.1 - 10 weight 
section. 
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[0169] In this invention, coloring matter other than the coloring matter expressed with said general 
formula (I) and the coloring matter expressed with the coloring matter or the general formula (II-2) 
shown by said general formula (II- 1) may be further used together. As these coloring matter, 
merocyanine system coloring matter, phthalocyanine system coloring matter, pyrylium system coloring 
matter, SUKUARIUMU system coloring matter, AZURENIUMU system coloring matter, 
naphthoquinone system coloring matter, anthraquinone system coloring matter, indophenol system 
coloring matter, India aniline system coloring matter, an aminium system and gene MONIUMU system 
coloring matter, pyran system coloring matter, etc. can be mentioned, for example. 
[0170] It comes on a substrate to prepare the recording layer in which the optical information record 
medium of this invention contains the coloring matter expressed with said general formula (I), and the 
coloring matter expressed with the coloring matter or the general formula (II-2) expressed with said 
general formula (II- 1). The optical information record medium of this invention can be constituted as the 
so-called CD-R type of optical information record medium, or an optical information record medium of 
a DVD-R mold. When it constitutes as an optical information record medium of a CD-R mold, it is 
desirable to consider as the configuration which prepared the recording layer which contained the 
coloring matter conceming this invention in the disc-like transparence substrate with which the pre 
groove whose track pitch is 1.4-1.6 micrometers was formed, and whose thickness is 1.2mm. Moreover, 
when it constitutes as an optical information record medium of a DVD-R mold, it is desirable to 
consider as the configuration which prepared the recording layer which contained the coloring matter 
conceming this invention in the disc-like transparence substrate with which the pre groove whose track 
pitch is 0.6-0.9 micrometers was formed, and whose thickness is 0.6nmi. Also in the optical information 
record medium of which the above-mentioned gestalt, it is desirable that the reflecting layer is further 
prepared on a recording layer, and it is desirable that the protective layer is further prepared on a 
reflecting layer. 

[0171] As for the optical information record medium of the above-mentioned DVD-R mold, it is 
specifically desirable to consist of the following two gestalten. 

(1) The coloring matter which is applied to this invention on the near front face in which this pre groove 
of the disc-like transparence substrate whose thickness is 0.6**0. 1mm in which the pre groove whose 
track pitch is 0.6-0.9 micrometers was formed is prepared and which is expressed with a general formula 

(1) , The optical information record medium which joins and becomes so that each recording layer may 
serve as the inside in the layered product of two sheets to which it comes to prepare the recording layer 
containing the coloring matter conceming this invention expressed with a general formula (II- 1), or (II- 
2) the coloring matter expressed. 

(2) The coloring matter which is applied to this invention on the near front face in which this pre groove 
of the disc-Hke transparence substrate whose thickness is 0.6**0. 1mm in which the pre groove whose 
track pitch is 0.6-0.9 micrometers was formed is prepared and which is expressed with a general formula 
(I), the layered product to which it comes to prepare the recording layer containing the coloring matter 
conceming this invention expressed with a general formula (II- 1), or (II-2) the coloring matter 
expressed, the substrate of this layered product, and abbreviation ~ the optical information record 
medium which joins and becomes about the same disc-like transparence substrate of a diameter so that 
each recording layer may serve as the inside. In addition, also in the optical information record medium 
of the above-mentioned gestalt, it is desirable that the reflecting layer is further prepared on a recording 
layer, and it is desirable that the protective layer (layer formed by adhesives) is further prepared on a 
reflecting layer. 

[0172] The manufacture approach of the optical information record medium of this invention is 
explained. The optical information record medium of the CD-R mold of this invention can be 
manufactured by approach which is described below. In addition, fundamentally also in the optical 
information record medium of a DVD-R mold, it can manufacture by the same approach as a CD-R 
mold. Below, it explains focusing on the manufacture approach of the optical information record 
medium of a CD-R mold. A substrate can be chosen as arbitration from various kinds of ingredients 
used as a substrate of the conventional optical information record medium. As a substrate ingredient, 
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vinyl chloride system resin; epoxy resin; amorphous polyolefme, polyester, etc., such as acrylic resin; 
polyvinyl chlorides, such as glass; polycarbonate; polymethylmethacrylate, and a vinyl chloride 
copolymer, can be mentioned, and they may be used together by request, for example. In the above- 
mentioned ingredient, points, such as moisture resistance, dimensional stability, and a price, to a 
polycarbonate is desirable. Although the ingredient with which a laser beam may penetrate these 
ingredients is chosen, permeability is 70 - 100% preferably. With the transparence substrate whose 
diameter thickness is 120mm in a CD-R mold, and a DVD-R mold, the transparence substrate whose 
diameter 120mm or thickness is [ thickness ] 80mm in 0.6nmi at 0.6mm for a diameter is used by 
1.2mm, respectively. 

[0173] Undercoat may be prepared in the near substrate front face in which a recording layer is prepared 
for the purpose, such as an improvement of smoothness, improvement in adhesive strength, and 
deterioration prevention of a recording layer. As an ingredient of undercoat, for example, 
polymethylmethacrylate, an acrylic acid and a methacrylic-acid copolymer, A styrene maleic anhydride 
copolymer, polyvinyl alcohol, N-methylol acrylamide, A styrene vinyltoluene copolymer, Krol 
sulfonation polyethylene, A nitrocellulose, a polyvinyl chloride, chlorinated polyolefins, polyester. 
Surface treatment agents, such as high polymer [, such as polyimide vinyl acetate and a vinyl chloride 
copolymer, an ethylene- vinylacetate copolymer, polyethylene, polypropylene, and a polycarbonate, ]; 
and a silane coupling agent, can be raised. Undercoat can be formed by applying this coating liquid to a 
substrate front face by the applying methods, such as a spin coat, a DIP coat, and an extrusion coat, after 
dissolving or distributing the above-mentioned matter to a suitable solvent and preparing coating liquid. 
Generally the thickness of undercoat is in the range of 0.005-20 micrometers, and the range of it is 0.01- 
1 0 micrometers preferably. 

[0174] Moreover, it is desirable that the irregularity (pre groove) showing information, such as a slot for 
tracking or an address signal, is formed on a substrate (or imdercoat). As for this pre groove, it is 
desirable to form resin ingredients, such as a polycarbonate, on a direct substrate, injection molding or in 
case extrusion molding is carried out. In addition, a pre groove is formed so that it may become a 
predetermined track pitch according to a CD-R mold or a DVD-R mold. Moreover, formation of a pre 
groove may be performed by being prepared in a pre groove layer. As an ingredient of a pre groove 
layer, the mixture of a kind of monomer (or oligomer) and a photopolymerization initiator can be used at 
least among the monoester of an acrylic acid, diester, triester, and tetra-ester. After formation of a pre 
groove layer applies the mixed liquor which consists of above-mentioned acrylic ester and an above- 
mentioned polymerization initiator on the matrix (stamper) first made by the precision and carries a 
substrate on this coating liquid layer further, for example, it stiffens a spreading layer and makes a 
substrate and a spreading layer fix by irradiating ultraviolet rays through a substrate or a matrix. 
Subsequently, a substrate can be obtained by exfoUating from a matrix. Generally the thickness of a pre 
groove layer is in the range of 0.05-100 micrometers, and the range of it is 0.1-50 micrometers 
preferably. 

[0175] As for the depth of a pre groove, it is desirable that it is in the range of 300-2000A, and, as for 
the half-value width, it is desirable that it is in the range of 0.2-0.9 micrometers. Moreover, sensibility 
can be raised without reducing most reflection factors by making the depth of a pre groove layer into the 
range of 1500-2000A, and it is especially desirable. Therefore, the optical disk by which such formation 
was carried out is recordable [ low laser power ] from having high sensibility, and becomes usable 
[ cheap semiconductor laser ] by this, or can prolong the use hfe of semiconductor laser. 
[0176] The recording layer containing the coloring matter concerning this invention expressed with said 
general formula (I) and the coloring matter expressed with the coloring matter or the general formula (II- 
2) expressed with said general formula (II- 1) is prepared in the front face (on [ when the pre groove is 
formed ] the front face) on a substrate (or undercoat). In addition, in a recording layer, in order to raise 
lightfastness, the various compounds known as a singlet oxygen quencher can be contained. The 
example of a singlet oxygen quencher is already indicated by publications, such as a well-known patent 
specification. For example, JP,58-175693,A, 59-81194, 60-18387, 60-19586, 60-19587, 60-35054, 60- 
36190, 60-36191, 60-44554, 60-44555, 60-44389, 60-44390, 60-54892, 60-47069, 63-209995, JP,4- 
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. 25492,A, JP,1-38680,B, 6-26028, German JP,350399,B, and the Chemical Society of Japan (the number 

for October, 1992 the 1 141st page) can be mentioned. 

[0177] Formation of a recording layer can be performed by drying, after dissolving a quencher, a binder, 
etc. in a solvent by request further, preparing coating Uquid, applying this coating liquid subsequently to 
a substrate front face and forming a paint fihn, the coloring matter expressed with the aforementioned 
general formula (I) concerning this invention, the coloring matter expressed with the coloring matter or 
the general formula (II-2) expressed with said general formula (II- 1), and. As a solvent of the coating 
liquid for record stratification, ester; methyl ethyl ketones, such as butyl acetate and a cellosolve acetate. 
Ketones, such as a cyclohexanone and methyl isobutyl ketone; Dichloromethane, Hydrocarbons [, such 
as chlorinated-hydrocarbon; dimethylformamide /, such as an amide; cyclohexane ], such as 1,2- 
dichloroethane and chloroform; A tetrahydrofuran, The ether, such as ethyl ether and dioxane; Ethanol, 
n-propanol, Fluorine system solvents, such as alcohohc;2, such as isopropanol, n-butanol, and diacetone 
alcohol, 2 and 3, and 3-tetra-FURORO propanol; Ethylene glycol monomethyl ether, Glycol ether, such 
as the ECHIRENN glycol monoethyl ether and the PUROPIRENN glycol monomethyl ether, can be 
mentioned, the above-mentioned solvent is independent in consideration of the solubility of the 
compound to be used — or two or more sorts can be combined and it can use. In coating liquid, you may 
add [ for the purpose of various kinds of additives such as an antioxidant, UV absorbent, a plasticizer, 
and lubrication goods, ] further. 

[0178] When using a binder, as an example of a binder For example, natural organic polymeric-material; 
and polyethylene, such as gelatin, a cellulosic, a dextran, rosin, and rubber. Hydrocarbon system resin, 
such as polypropylene, polystyrene, and a polyisobutylene; A polyvinyl chloride, Vinyl system resin, 
such as a polyvinylidene chloride and a polyvinyl chloride polyvinyl acetate copolymer; 
Polymethylacrylate, Acrylic resin, such as a polymethyl methacrylate; synthetic organic 
macromolecules, such as an initial condensate of thermosetting resin, such as polyvinyl alcohol, 
chlorinated polyethylene, an epoxy resin, butyral resin, a rubber derivative, and phenol-formaldehyde 
resin, can be mentioned. When using a binder together as an ingredient of a recording layer, generally 
the amount of the binder used is below 10 weight sections to the coloring matter 1 weight section, and is 
below 5 weight sections preferably. Thus, generally the concentration of the coating liquid prepared is in 
0.01 - 10% of the weight of the range, and is in 0.1 - 5% of the weight of the range preferably. 
[0179] As the method of application, a spray method, a spin coat method, a dip method, the roll coat 
method, the blade coat method, the doctor roll method, screen printing, etc. can be mentioned. A 
monolayer or multistory are sufficient as a recording layer. Generally the thickness of a recording layer 
is in the range of 20-500nm, and is in the range of 50-300nm preferably. Moreover, the recording layer 
may be prepared not only in one side of a substrate but in both sides. 

[0180] On the above-mentioned recording layer, a light reflex layer is prepared for the purpose of 
improvement in the reflection factor at the time of informational playback. The light reflex nature matter 
which is the ingredient of a light reflex layer is matter with the high reflection factor to a laser beam. As 
the example Mg, Se, Y, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, Metals, such as W, Mn, Re, Fe, Co, nickel, Ru, 
Rh, Pd, Ir, Pt, Cu, Ag, Au, Zn, Cd, aluminum, Ga, In, Si, germanium, Te, Pb, Po, Sn, and Bi, semimetal, 
and stainless steel can be mentioned. Things desirable [ among these ] are Cr, nickel, Pt, Cu, Ag, Au, 
aluminum, and stainless steel. These matter may be used independently, or is two or more sorts of 
combination, or may be used as an alloy. A light reflex layer can form for example, the above- 
mentioned reflexibility matter on a recording layer vacuum evaporationo, sputtering, or by carrying out 
ion plating. Generally the thickness of a light reflex layer is in the range of 10-300nm, and the range of it 
is 50-200nm preferably. 

[0181] It is desirable that the protective layer is prepared on a light reflex layer in order to protect a 
recording layer etc. physically and chemically. This protective layer may be prepared in order to raise 
damage resistance and moisture resistance also to the side in which the recording layer of a base is not 
prepared, as the ingredient used for a protective layer ~ SiO, Si02, MgF2, Sn02, and Si3 N4 etc. - 
organic substances, such as mineral matter, thermoplastics, thermosetting resin, and UV hardenability 
resin, can be mentioned. A protective layer can form the film obtained with the extrusion of plastics by 
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laminating a glue line on a reflecting layer and/or a substrate. Or it may be prepared by approaches, such 
as vacuum deposition, sputtering, and spreading. Moreover, in the case of thermoplastics and 
thermosetting resin, after dissolving in these suitable solvents and preparing coating liquid, this coating 
liquid can be applied and it can form also by drying. In the case of UV hardenability resin, without using 
a solvent, after dissolving in a suitable solvent and preparing coating liquid, this coating liquid can be 
applied, and it can form also by irradiating UV light and stiffening it. In these coating Hquid, you may 
add [ for the purpose of various additives, such as an antistatic agent, an antioxidant, and UV 
absorbent, ] fiirther. Generally the thickness of a protective layer is in the range of 0.1-100 micrometers. 
[0182] Although the optical information record medium of this invention may be a veneer which 
consists of a configuration mentioned above, it can also manufacture a lamination type record medium 
by joining two substrates which have the above-mentioned configuration further using facing each other, 
adhesives, etc. so that a recording layer may serve as the inside. Or an Ayr sandwiches type record 
medium can be manufactured by joining to at least one side through a ring-like inside spacer and a ring- 
like outside spacer again using the substrate which has the above-mentioned configuration among two 
disc-like substrates. The optical information record medium of a CD-R mold can be manufactured by the 
above approaches. Moreover, the optical information record medium of a DVD-R mold with two 
recording layers can be manufactured by sticking with adhesives the layered product of two sheets 
which was manufactured as mentioned above and which prepared the protective layer by the recording 
layer, the reflecting layer, and request on the substrate so that each recording layer may serve as the 
inside, moreover, the layered product obtained as mentioned above, the substrate of this layered product, 
and abbreviation — the optical information record medium of the DVD-R mold which has a recording 
layer only in one side can be manufactured by sticking the disc- like protective group plate of the same 
diameter with adhesives so that a recording layer may serve as the inside. 

[0183] The information record approach of this invention is performed as follows, using the above- 
mentioned optical information record medium. The light for record of semiconductor laser light etc. is 
irradiated [ while rotating an optical information record medium with a constant linear velocity (it is 1.2- 
1.4m/second IX in CD format), or a constant angular velocity, or ] from a substrate side, making it 
rotate at the high speed of 4 moreX or more. It is thought that a cavity is formed in the interface of a 
recording layer and a reflecting layer (formation of a cavity is formed with deformation of a recording 
layer or a reflecting layer or deformation of both layers), or a substrate carries out padding deformation 
by the exposure of this light, or information is recorded when a refractive index changes with change of 
discoloration and a meeting condition etc. to a recording layer. The semi-conductor laser beam which 
has the wavelength of the range of 500nm - 850nm as a record light is used. The wavelength of this laser 
beam is 500nm or more and SOOnm or less preferably. And as for the wavelength of the laser beam 
suitable for CD-R, it is desirable that it is in the range of 750-850nm (still more preferably 770-795nm, 
especially 775-790nm), Or as for the wavelength of the laser beam suitable for DVD-R, it is desirable 
that it is in the range of 600-700nm (still more preferably 620-680nm, especially 630-645nm). In 
addition, the optical information record medium of this invention is recordable by record power lOmW 
or less. Playback of the information recorded as mentioned above irradiates semiconductor laser light 
with the same wavelength as the time of record from a substrate side, rotating an optical information 
record medium at the same constant linear velocity as the above, or high speed 4 moreX or more, and 
can be performed by detecting the reflected light. 
[0184] 

[Example] Below, the example and the example of a comparison of this invention are indicated. 
[0185] [Examples 1-8] and the [examples 1-2 of a comparison] 

As shown in the following table 18, the coating liquid for record stratification was prepared combining 
the coloring matter expressed with said general formula (I) conceming this invention and the coloring 
matter expressed with a general formula (II- 1), or (II-2) the coloring matter expressed. In addition, the 
coloring matter number shown in Table 18 corresponds to the number of the example of the coloring 
matter expressed with said general formula (I), respectively and the coloring matter expressed with a 
general formula (II- 1), or (II-2) the coloring matter expressed. 
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[0186] 

[Formula 78] 
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[0187] The above-mentioned coating liquid was prepared by dissolving the photofading inhibitor (A) 
shown by the above-mentioned formula of the amount equivalent to 10% of the weight of the total 
weight of the coloring matter expressed with the general formula (II- 1) of the amount equivalent to the 
coloring matter expressed with said general formula (I) conceming this invention, and 10% of the 
weight of its weight or (II-2) the coloring matter expressed, and these coloring matter in 2, 2, 3, and 3- 
tetrafluoro propanol. The concentration of the coloring matter in the obtained coating liquid was 2.5 % 
of the weight. This coating liquid was applied to the field in which that pre groove of the polycarbonate 
substrate (diameter: 120mm, thickness: 1.2mm) by which the spiral pre groove (1.6 micrometers, pre 
groove width of face: track pitch : 0.4 micrometers, the pre groove depth : 0.17 micrometers) was 
formed in the front face with injection molding was prepared with the spin coat, and the recording layer 
was formed. Record layer thickness was about 200nm within the pre groove. 

[0188] Next, on the recording layer, the spatter of the Au was carried out and the light reflex layer which 
consists of Au with a thickness of about lOOnm was formed. Furthermore, on the light reflex layer, UV 
hardenability resin (the UV curing agent 3070, Three Bond Co., Ltd. make) was applied, ultraviolet rays 
were irradiated, and the protective layer of 3 micrometers of thickness was formed. The optical 
information record medium (the following, sample) of the CD-R mold which follows this invention 
according to the above process was obtained. 

[0189] The record machine OMT 2000 (/record light by the pass stick company: semiconductor laser 
light with a wavelength of 780nm) was used for the [evaluation as optical information record medium] 
sample, and the EFM signal of 3T and 1 IT was recorded on it by 4X, And the modulation factor and 
jitter in the optimal record power were measured. The obtained evaluation result is shown in Table 18. 
[0190] 
[Table 18] 

table 18 General formula General formula (II- 1) Record power (I) or (II-2) 

- It can set to 7mW. Jitter (ns) 

Coloring matter number Coloring matter number Modulation factor (%) 3T 1 IT 

Example 1 1- 1 5 67 8.2 8.5 Example 2 I- 1 8 68 8.1 8.4 Example 3 I- 1 69 68 8.0 8.4 Example 4 1- 

1 82 66 8.3 8.5 examples 5 I- 55 67 8.2 8.5 Example 61-5 71 70 7.27.4 Example 7 1-12 94 68 8.0 8.0 

Example 8 1-13 5 67 8.2 8.5 — Example 1 of a comparison 1-5 -60 10.2 11.0 

Example 2 of a comparison 1-12 -6211.0 11.5 [0191] In the case of the 

sample conceming this invention with the recording layer which contains the coloring matter expressed 
with a general formula (I), and the coloring matter expressed with the coloring matter or the general 
formula (II-2) expressed with a general formula (II- 1) from the result of the above-mentioned table 18 
(examples 1-8) It compares with the case (examples 1-2 of a comparison) of the sample with the 
recording layer only containing the coloring matter expressed with a general formula (I) for a 
comparison, a high modulation factor — and since the low jitter value is shown, record sensibility is 
high, a signal has few errors also in the fast mode which is 4X, therefore it is clear that the sample's of 
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. this invention it is suitable for high-speed record. 

[0192] [Examples 9-11] and the [example 3 of a comparison] 

As shown in the following table 19, the coating liquid for record stratification was prepared combining 
the coloring matter expressed with said general formula (I) conceming this invention and the coloring 
matter expressed with a general formula (II- 1), or (II-2) the coloring matter expressed. In addition, the 
coloring matter number shown in Table 19 corresponds to the number of the example of the coloring 
matter expressed with said general formula (I), respectively and the coloring matter expressed with a 
general formula (II- 1), or (II-2) the coloring matter expressed. The above-mentioned coating liquid was 
prepared by dissolving the photofading inhibitor (A) used with the above of the amount equivalent to 
10% of the weight of the total weight of the coloring matter expressed with the general formula (11- 1) of 
the amount equivalent to the coloring matter expressed with said general formula (I) conceming this 
invention, and 10% of the weight of its weight or (II-2) the coloring matter expressed, and these coloring 
matter in 2, 2, 3, and 3-tetrafluoro propanol. The concentration of the coloring matter in the obtained 
coating liquid was 2.5 % of the weight. This coating liquid was applied to the fi-ont face by the side of 
that pre group of the polycarbonate substrate (diameter: 120mm, thickness:0.6mm) with which the spiral 
pre groove (0.8 micrometers, pre groove width of face: track pitch : the depth of 0.4 micrometers and a 
pre groove : 0.15 micrometers) was formed in the fi'ont face of injection molding with the spin coat, and 
the recording layer (thickness (inside of a group): about 200nm) was formed. Subsequently, on the 
recording layer, the spatter of the Au was carried out, the Ught reflex layer with a thickness of about 
lOOnm was formed, and the layered product by which the recording layer and the light reflex layer were 
prepared in this order on the substrate was created. Independently, the transparent polycarbonate 
substrate (disc-like protective group plate) (diameter: 120mm, thickness:0.6mm) was prepared. And the 
layered product and disc-like protective group plate which were obtained above were joined using 
adhesives (Three Bond Co., Ltd. make) so that a recording layer might serve as the inside (thickness: 
1.2mm). The optical information record medium of the DVD-R mold which follows this invention 
according to the above process was obtained. 

[0193] [evaluation as an optical information record medium] — semiconductor laser with a wavelength 
of 635nm was condensed with the lens of NA0.6 to these samples, the signal was recorded with Unear 
velocity 3.68 m/s and the modulation fi-equency of 4MHz, the signal was reproduced for laser power by 
8m W, and the jitter in the power dependency and the optimal power of a modulation factor was 
measured. The above evaluation result is shown in Table 19. 
[0194] 
[Table 19] 

Table 19 General formula General formula (II- 1) Record power To the 

optimal power (I) or (II-2) — It can set to 8m W. it can set - a jitter Coloring matter number Coloring 

matter number Modulation factor (%) (ns) An example 9 1-38 35 68 8 

Example 10 1-39 75 69 8 Example 1 1 1-52 84 71 9 Example 3 of a 

comparison 1-52 - 61 12 [0195] In the case of the sample conceming this 

invention with the recording layer which contains the coloring matter expressed with a general formula 
(I), and the coloring matter expressed with the coloring matter or the general formula (II-2) expressed 
with a general formula (II- 1) from the result of the above-mentioned table 19 (examples 9-1 1) It 
compares with the case (example 3 of a comparison) of the sample with the recording layer only 
containing the coloring matter expressed with a general formula (I) for a comparison. Since the jitter 
value with it is shown, also in fast mode, a signal has few errors, therefore it is clear that the sample's of 
this invention it is suitable for high-speed record. [ high and record sensibility and ] [ low since the high 
modulation factor is shown by low record power ] 
[0196] 

[Effect of the Invention] Even if the optical information record medium of this invention shows high 
record sensibility and performs high-speed record, there are few errors of a record signal. Therefore, the 
optical information record medium according to this invention fits high-speed record and high-fi-equency 
record. 



http ://www4. ipdl.ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



12/12/05 



JP,1 1-058973,A [DETAILED DESCRIPTION] Page 53 of 53 

f 



[Translation done.] 
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